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CHAPTER 1-INTRODUCTION 
 
The purpose of this study is to examine the impact of osteoporosis (OP) training 
on the knowledge and beliefs of employees who are caregivers to adults with moderate to 
profound intellectual disabilities (ID).  The primary focus is to determine whether the 
provision of OP training for these staff will result in greater and more accurate employee 
knowledge and beliefs about OP.  A comparison group design was utilized in order to 
examine two different models of employee OP training (active treatment) and to gain 
understanding as to which model may be most effective in contributing to increased 
employee knowledge and accurate beliefs regarding OP.   
Background Information Regarding Osteoporosis 
OP is considered a chronic disease that has become not only a serious national 
concern but also a major global health issue.  It can be defined as “a disease characterized 
by low bone mass and structural deterioration of bone tissue, leading to bone fragility and 
an increased susceptibility to fractures” (National Osteoporosis Foundation, 2011, p.1).  
In 2004 the Surgeon General released a comprehensive report on bone health and OP for 
the first time.  Since then, various organizations, such as the United States Bone and Joint 
Decade, the National Osteoporosis Foundation, and the World Health Organization have 
launched efforts to provide public education in an effort to reduce the prevalence of this 
disease.  The statistics regarding prevalence are staggering.  The Surgeon General’s 
report indicates that it is estimated that “10 million Americans over the age 50 have 
osteoporosis” and “another 34 million are at risk” (U.S Department of Health and Human 
Services, 2004, p.v).  The instances of OP are expected to increase drastically as the 
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population ages.  It is estimated that there will be 61 million cases of OP by year 2020 
(Gueldner et al., 2008).   
For years, it was believed that OP was an inevitable part of aging and little could 
be done to prevent its devastating results.  Due to advances in research and medicine, we 
now know that OP is preventable and treatable.  This fact supports the call to action for 
effective OP education.  One of the most common risks associated with OP is fracture.  
While it has been noted that over 50% of adult U.S. citizens over the age of 50 are likely 
to be at risk for fractures as a result of OP by the year 2020, action can be taken by these 
individuals who are at risk, as well as doctors and other health care providers to reduce 
this risk of fractures due to low bone mass.  Initiative must also be taken on a larger scale 
within health systems, and by policy makers (U.S. Bone and Joint Decade, 2008).  Other 
statistics indicate that 1.5 million people suffer a fracture related to OP each year, of the 
senior citizens who suffer a hip fracture, 20 percent die within the first year, and that 
fractures related to OP will occur in one out of every two women over 50 (U.S. 
Department of Health and Human Services, 2004).   It is unfortunate that this debilitating 
disease is increasing in frequency when it is now known that OP is preventable and 
treatable.   
Relevance to Direct Care Settings 
In settings where employees provide direct care to consumers with ID and 
physical disabilities, administrators and supervisors often have an interest in developing 
and maintaining a workforce with healthy lifestyle attitudes and behaviors.  It is hoped 
that the outcome will translate into fewer days absent from work, reduced injury, high 
quality of work, and reduced healthcare costs.  Researchers have estimated that close to 
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70 percent of the cost of health care is attributable to illnesses that are preventable (Fries 
et al., 1993).  In terms of the national expenditures related to OP, researchers have 
indicated that the cost is close to $17 billion and is expected to rise to $51 billion by 2040 
(Melton et al., 1997).  While this study was designed to primarily explore only 
knowledge and beliefs concerning OP, it is believed that positive changes in employee 
health knowledge and beliefs and awareness will result in positive outcomes regarding 
healthy life choices.  While it is beyond the scope of this study, effective health education 
sessions delivered to employees, may also benefit the consumers supported by those 
employees, as the employees may become more aware of how the health issue may 
impact those consumers and may learn tools and strategies to facilitate bone healthy 
behaviors in those consumers.  Facilitating accurate knowledge and beliefs about OP is a 
challenge, particularly in large facilities where specific staff-to-client ratios are required 
and staff must provide constant supervision of clients.  Another challenge at facilities that 
provide 24-hour care to the individuals they serve is that multiple employee work shifts 
are needed to provide the level of care needed by the individuals served.  It is of key 
importance for training to be cost and time efficient.  At the same time, however, the 
efficiency is of little value if the training does not produce the desired learning outcomes.   
General Overview of the Study 
Statement of the Problem 
 The problem addressed in this study was to determine the best method of 
providing OP training and the most current and appropriate content of the training, in 
order to effectively facilitate positive change in care staff’s health knowledge and beliefs 
as they related to OP.   
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Objectives 
General objectives for the study were to: 
• Gain information as to how to efficiently and effectively facilitate accurate OP  
 
health knowledge and beliefs among direct care staff. 
 
• Help employees understand that the individuals with ID that they support may  
 
be at greater risk for developing OP then the general population. 
 
• Provide direct care staff with basic knowledge of ways they can promote bone  
 
health for themselves and the individuals with ID that they support. 
 
Basic Design 
A comparison group design was utilized in order to examine two different models 
of employee OP training and to gain understanding as to which model may be most 
effective in contributing to increased employee knowledge and accurate beliefs regarding 
OP.  Intact groups of employees were randomly assigned to two independent variable 
training conditions.  Pencil and paper pre and post-tests were administered to participants 
in both training conditions immediately before the training and immediately after the 
training in order to measure the differences in employee knowledge and beliefs regarding 
OP.  In addition, employee self-efficacy scores were collected by use of a self-efficacy 
scale, administered at the conclusion of the training. 
Research Questions 
Specifically, this study sought to answer the following research questions: 
1. Will an enhanced OP education workshop for professional care staff, which is built 
upon the Health Belief Model (HBM) and Social Cognitive Theory (SCT), and using 
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multiple evidenced-based instruction methods and teaching techniques, have a 
significant positive impact on staff’s OP knowledge and beliefs? 
2. Will OP education consisting of a DVD presentation paired with an outline 
containing leading questions have a significant positive impact on staff’s OP 
knowledge and beliefs? 
3. Is there a difference in the impact of the two training approaches? 
4. What OP self-efficacy scores will be reported at the conclusion of the employee 
training and is there a significant difference in the self-efficacy scores of the different 
treatment groups? 
Purpose of Study 
The purpose of this study was to examine the impact of OP training on the OP 
related knowledge and beliefs of staff who are caregivers to adults and senior adults with 
significant ID and other disabilities.  Due to current statistics regarding the prevalence of 
the disease and its devastating consequences if not treated, the disease is considered a 
major health threat.  Concerns about increasing cases of bone loss or OP may be more 
pronounced within healthcare settings.  There is some evidence that individuals with 
disabilities may be at higher risk for developing OP than the general population (Center, 
et al, 1998; Jaffe, et al, 2005; Lohiya, et al, 2004; Schrager, 2006; and Wagemans, et al, 
1998). 
Setting 
 
The setting of this study was the Northern Virginia Training Center (NVTC), a 
facility for adults with severe to profound ID as their primary diagnosis. Many of the 
individuals who live at NVTC also have physical limitations and behavioral challenges.  
NVTC, located in Fairfax, Virginia, employs over two hundred employees who work 
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directly with the individuals who reside at the facility, as caregivers.  Knowing how to 
efficiently and effectively facilitate accurate health knowledge and beliefs among staff is 
of interest and concern to the administrators of this facility.  This is primarily due to three 
factors.  First, the job responsibilities of the caregivers involve a high frequency of 
physical labor and therefore the physical health of the employees is a key concern.  
Second, administrators are committed to providing the best training and supporting 
healthy lifestyles for the employees but this is often logistically difficult to accomplish.  
Third, the facility leaders want to expand the understanding of the employees that the 
individuals with ID who they serve, may be at greater risk for developing OP then the 
general population.  Identified risk factors for OP are prevalent among the consumers 
served at this facility for adults with ID and other disabilities.  These risk factors include 
being non-ambulatory or engaging in limited weight-bearing activity, using seizure 
medications and/or other necessary drugs that are known to deplete the body of calcium, 
limited time out of doors and therefore possible vitamin D deficiencies, menopause and 
other age related factors.   
Because of these factors, a goal has been established to ensure that the 
foundational knowledge and beliefs of employees about OP are accurate and they 
understand ways to promote bone health for themselves and for the individuals with ID 
they support.  The results of this study will provide leaders at NVTC with information 
that may be helpful in further understanding how to efficiently and effectively facilitate 
employee health knowledge and belief changes and set guidelines for workshop 
development. 
Providing OP training that involves watching a DVD about OP, and providing an 
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outline to complete, could be easily implemented and would be most efficient from a cost 
and time perspective.  However, DVD instruction may not be as effective in terms of 
learning outcomes, as providing a multi-instruction method workshop built upon the 
HBM, the SCT and utilizing evidenced-based teaching techniques with adult non-
traditional learners in mind.  It may be possible to improve the effectiveness of a DVD-
based training by integrating strategies such as the use of a leading question, fill in the 
blank type form which the subjects complete while watching the instructional DVD. 
Significance of Study 
While much research has been conducted in the area of OP, health education, 
adult learning, and employee development, limited research could be located that 
addresses the education of staff with the goal of facilitating OP knowledge and belief 
changes.  No prior studies were found that pertained to OP education for the population 
of staff who provide direct care to adults with severe to profound ID and secondary 
disabilities.   
This study is of value in that it attempted to extend the understanding of the topic 
of OP employee training, within this unique setting and with this population.  Because the 
setting and subjects involve a unique healthcare environment and caregiver role, this 
study is most applicable to similar healthcare settings.  The design of this study did not 
include random assignment by individual but does randomly assign by intact employee 
groups and therefore does not provide for wide generalization.  This study provided 
indication as to how to most effectively provide OP training to staff that provide direct 
care to adults with ID, including information about how to facilitate employee health 
knowledge and accurate health beliefs related to this topic.  Insights were gained to help 
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administrators understand the participants’ efficacy beliefs concerning adopting bone 
healthy behaviors.  
In addition to addressing the topic of effective employee training, this study was 
useful in increasing the awareness of OP, which is now considered a major health threat.  
The prevalence of OP is increasing dramatically.  One way to begin to address this threat 
is for facilities to provide effective training to their employees regarding the risk factors 
for OP and preventative behaviors they can incorporate into their lives that are known to 
improve bone health.  Given the risk factors for this disease, it is of extreme importance 
that employees who work with aging adults, specifically those with ID and physical 
disabilities, be aware of these risk factors and ways to enhance bone health.  Since people 
with ID and other disabilities often possess more of the OP risk factors, educating the 
staff supporting these individuals with ID is extremely important.  
Last of all, this study may prove useful in extending the testing of the specific 
assessment tools to be utilized in this research project.  Although these tools have been 
utilized in other studies (Horan, et al., 1998; Kim, et al., 1991; Kim, et al. 1998; Piaseu, et 
al., 2001), they have not been utilized with employees who provide direct care to 
individuals with ID.   
Relevance of the Study to Recreation Therapy 
Healthcare has experienced a paradigm shift in the last few decades in that it has 
changed from having a focus mainly on disease and treating disease to a focus that is 
more holistic.  The shift has brought health promotion and preventative interventions into 
the foreground rather than the background.  This has resulted in creating new 
opportunities for Recreation Therapists (RTs) to become highly contributing members of 
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the health promotion/health prevention healthcare team. These views are asserted by 
Shank & Coyle (2002) who indicated that “there is increasing attention to health 
promotion programs, and rehabilitation services are emphasizing the prevention of 
secondary health conditions (p. xiii).  They go on to say that the focus changes are good 
news for RTs because they “represent opportunities for Therapeutic Recreation (TR) 
Professionals to be valued and contributing members of healthcare and human service 
systems” (p. xiii).  They do stress, however, the importance of RTs being 
“knowledgeable and skilled professionals who will practice with integrity, 
thoughtfulness, and discipline” (p. xiii). To implement a successful OP education 
program, which is a form of health promotion and a preventative intervention, RT’s must 
ensure that they are not only knowledgeable of RT principles and practices but they must 
also develop a strong knowledge base, of the most current and accurate information about 
OP, as well as evidenced-based interventions for OP prevention and treatment that are 
appropriate for implementation by RTs. 
  OP is a serious health condition that is expected to increase in prevalence in the 
years ahead due to factors including a lack of knowledge and accurate beliefs about the 
condition, and a lack of tools or skills to address prevention of the condition or treatment 
of the condition, for those who already have bone loss.  To be more specific, if people do 
not recognize what the risk factors for OP are and/or realize their susceptibility, they may 
not realize how important it is for them to make lifestyle changes to promote their own 
bone health, and would not be inclined to do so.  This information helps to validate the 
importance of this study.  Not only is it important for staff, who are caregivers to people 
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with ID, to have knowledge about OP, it is also important for staff to learn preventative 
or treatment steps they can take to improve their own health.  
Typical Interventions 
The two evidenced based clinical interventions generally provided for effective 
OP treatment involve weight-bearing activity and the intake of recommended amounts of 
calcium and vitamin D.  These two interventions are appropriate for implementation by 
RTs who have gained substantial education and experience regarding OP and 
interventions for OP.  Other inventions such as surgery or prescription medications are 
provided by medical doctors and not appropriate for implementation by RTs.   
Exercise and diet interventions can be effectively and appropriately designed and 
implemented according to evidenced-based practice, by RTs as well as other therapists 
with background in anatomy and physiology, exercise and nutrition. It is important, 
however, that RT’s and other therapists gain considerable knowledge of and experience 
in planning and implementing these interventions and be certain to confirm findings 
available through current research.  For example, based on the most recent research, 
dietary associations may update their guidelines as to the recommended dietary 
allowances of calcium or vitamin D.  Similarly, other professional organizations such as 
the National Osteoporosis Foundation may make changes to recommendations about 
physical exercise to maintain bone health.  RTs may effectively provide their services in 
the basic education, exercise, or dietary components of OP intervention. Physical 
activities involving weight bearing can be effectively planned and implemented by RTs 
and include interventions such as walking, jogging, various types of dancing, golf, tennis, 
and other active endeavors that involve supporting ones weight.  Adding a resistance 
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component to exercise is also recommended, such as using elastic bands, or walking 
while holding weights.  Diet oriented interventions that RTs may implement include 
nutritional education workshops, smart shopping groups (which include how to interpret 
a food label), cooking classes, and games focused on choosing foods rich in calcium.  
Outdoor activities providing exposure of participants to sunlight, will naturally activate 
the production of Vitamin D through their skin, and are also recommended.   
Value of Multidisciplinary Collaboration 
An effective way to help ensure a broad knowledge and experience base, when 
developing an OP prevention program, is to employ a multidisciplinary approach.  This 
particular project was strengthened by the collective education, experience and skills of a 
Certified RT, Physical Therapist (PT), and Registered Dietitian (RD).  This approach is 
valuable because each clinician comes with unique areas of expertise adding to the 
quality of the program.  Rather than compete with other clinical therapies, RTs may find 
it advantageous to collaborate on program development and implementation.  This is 
particularly beneficial when addressing medical issues, as PTs generally have more 
medically oriented schooling at a graduate level.  Obtaining a graduate degree in RT with 
a focus on clinical or medical settings is one way for RTs to expand their intervention 
repertoire into health promotion and health prevention for special population groups.  
Delimitations 
The scope of this proposed study was delimited to the following: 
1. Organization of the employee-training workshop around the goal of facilitating 
increased employee knowledge and accurate beliefs related to the topic of bone 
health and OP. 
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2. Population consisting of 100+ employees at a residential facility for adults with 
severe-profound ID and secondary physical disabilities. 
3. Voluntary participation of subjects from the population group who work during 
the morning or afternoon shifts. 
4. Quasi-Experimental Design with intact groups of employees (based upon work 
sites) randomly assigned to either the multi-instruction method enhanced 
workshop or the DVD/Outline with leading questions instruction method. 
5. The goal of 15 participants for each of the training conditions, for a total of 30 
participants from the subject group. 
6. Paper and pencil pre and post-tests administered to both treatment groups 
immediately before and after training. 
Limitations 
The following were limitations considered when interpreting the results: 
1. No random assignment on an individual basis to intervention groups. 
2. The DVD/leading question training sessions were conducted by one   
facilitator, while multiple professionals conducted the enhanced workshop. 
3. Small sample size. 
4. OP training workshops, used as active treatment in this study, have not been 
previously tested for effectiveness and therefore there is no known effectiveness 
information. 
Assumptions 
The basic assumptions of this proposed study were: 
1. Employees of healthcare facilities serving individuals with ID are at risk for OP. 
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2. Individuals with moderate to profound ID and physical disabilities are at higher 
risk for OP due to additional risk factors. 
3. Individuals with moderate to profound ID and physical disabilities tend to lead 
more sedentary lifestyles than the general population of the same age group. 
4. Increased knowledge and awareness of OP may lead to positive individual health 
belief and lifestyle changes among direct care staff employed at this facility for 
adults with ID and physical disabilities. 
Hypotheses 
This study was designed to test the following null and alternative hypotheses: 
Null Hypothesis 
There is no difference in the OP knowledge, OP beliefs, and OP self-efficacy of 
the subjects in the DVD/leading question instruction method, and those of the subjects 
who received the multi-instruction method enhanced OP workshop. 
Alternative Hypothesis 
     The OP knowledge, OP beliefs, and OP self-efficacy results of subjects who 
received the multi-instruction enhanced OP workshop indicate greater employee health 
knowledge and belief change, from pre to post test, than the test results of subjects who 
received the DVD/leading question instruction method. 
Definition of terms 
The following terms are defined for clarification purposes within this study: 
  Osteoporosis.   A disease characterized by low bone mass and structural 
deterioration  
of bone tissue, leading to bone fragility and an increased susceptibility to fractures.  
(National Osteoporosis Foundation, 2011). 
 14 
 
Osteoporosis Knowledge.  The degree of accurate information employees know, 
as measured by the Osteoporosis Knowledge Test (Kim, et. al., 1991), about the 
characteristics and risk factors of osteoporosis and effective preventative actions they can 
take to prevent OP.     
Osteoporosis Beliefs.  Perceptions of employees regarding facts about OP that 
include risk reduction behaviors such as calcium intake and exercise, susceptibility and 
seriousness of the disease, and barriers and motivation to implement recommended 
preventative actions.   
Health Promotion.  Strategies utilized to educate people about the importance of, 
and ways to improve their health. 
Health Beliefs.  Perceptions of people regarding health related issues including 
risk factors, preventative measures, and views regarding health outcomes. 
Adult Learning Theories.  Theories that address or attempt to explain the unique 
ways that adults learn. 
Adult Learning Techniques:  Specific techniques, based on adult learning 
theories, which are utilized to help adults learn most effectively. 
Andragogy:  “The art and science of helping adults learn”. (Knowles, 1970). 
Enhanced Employee Workshop:  An employee training session that utilizes 
multiple evidenced-based instruction methods in a live format, built upon the HBM and 
SCT. 
Positive Impact:  Higher OP knowledge and belief test scores. 
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Osteoporosis Self-Efficacy:  The degree of confidence an employee has, as 
measured by the Osteoporosis Self-Efficacy Scale (Kim, et. al., 1991), that he/she will 
implement physical activity and calcium intake to prevent OP. 
Intact Employee Group:  A group of staff members who regularly work together 
as a team in the same building. 
DVD/Leading question Instruction Method:  Employee OP training consisting of 
viewing the DVD entitled: Healthy Body Healthy Mind. Treating and Preventing 
Osteoporosis. Available from www.healthybodyhealhymind.com or from Information 
Television Network, Inc. at www.itvisus.com and paired with use of an outline which 
will include leading questions in which participants can fill in a blank. 
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CHAPTER 2-REVIEW OF THE RELATED LITERATURE 
  This chapter includes a review of literature about OP knowledge and beliefs.  
Pertinence of OP education to the population is discussed, as well as the theoretical  
foundations for this study.  The theoretical foundations for this research project are based 
upon the HBM and SCT as they apply to Health Education.  Key concepts within these 
models have been utilized to design the OP workshops, especially the enhanced 
workshop.  A review of the key concepts within the HBM and SCT are included in this 
chapter.  Finally, an overview of basic adult learning theory and general teaching 
techniques, which are supported through research, are also reviewed in this chapter.  
Evidence-based teaching techniques and strategies were integrated into the enhanced OP 
for the purpose of increasing the effectiveness of the workshop.  A few evidenced-based 
strategies were also incorporated into the DVD based training.  
Osteoporosis Knowledge and Beliefs 
  Advertisements we see on television or in pamphlets regarding OP and 
medications for the treatment of OP seem to reinforce the false belief that OP is a disease 
of elderly women.  They show gray haired women in their golden years explaining the 
benefits of a particular OP medication.  Most medical providers do not begin to 
recommend bone density testing for women until they are in most cases postmenopausal.  
Very little attention or advertising is given regarding the issue of OP in persons with 
disabilities, men, young adults, or in people taking particular medications that may put 
them at risk for the disease. As a result of a lack of education and outreach, many people 
may not realize that they have bone loss or are at risk for OP.   
Common Myths 
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  The National Osteoporosis Foundation published an educational document 
entitled “Ten Common Myths about Osteoporosis”, in 2011.  Table 2.1 outlines the 
common myths that people have about OP. 
Table 2.1:  Common Myths about OP 
Most people don’t need to worry about osteoporosis	  	  
Osteoporosis is only a problem for older Caucasian women 
You don’t need to worry about osteoporosis if you break a bone from a serious fall or 
accident 
People with osteoporosis can feel their bones getting weaker 
An osteoporosis test is painful and exposes you to a lot of radiation 
Children and teens do not need to worry about their bone health 
If you drink a lot of milk and exercise, you are not a risk for osteoporosis 
Osteoporosis isn’t serious 
Taking extra calcium supplements can help prevent osteoporosis 
Most people do not need to take a vitamin D supplement 
(Adapted from National Osteoporosis Foundation, 2011).   
 Literature review pertaining to OP knowledge and beliefs 
Several studies reviewed have investigated topics related to OP knowledge and 
beliefs.   Cline & Worley (2006) surveyed 990 women and found that they could be 
clustered into three meaningful subgroups based on their similar health beliefs related to 
OP.  Those in the first group believed that they were susceptible to OP, understood that 
there were many benefits to taking calcium, and perceived that there were few barriers to 
doing so.  Those in the second grouping also believed that they were susceptible to OP 
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and that its consequences could be serious, however, they indicated that there were 
barriers that would significantly affect their ability to consume more calcium.   In 
addition, they did not perceive many benefits to taking calcium.  Those in the last group 
did not believe they were susceptible to OP, lacked strong health beliefs, and had very 
limited opinions regarding calcium intake (Cline & Worley, 2006).    Wallace (2002), 
investigated the OP related health beliefs and behaviors in college women.  The 
researchers found, through survey, that large numbers of women did not take the amount 
of calcium recommended by current health guidelines, nor did they exercise according to 
current guidelines.  Doheny (2007) completed a secondary analysis of 218 women and 
226 men who were healthy and lived in the community.  These study participants 
completed a questionnaire about OP before having a bone density test.  Bone density test 
results indicated that over half of the participants had abnormal bone density scores.  
Results pertaining to OP health knowledge indicated that the women’s knowledge of OP 
was low but the men’s knowledge was even lower.   Regarding health beliefs related to 
OP, the women in the study believed that OP was a serious disease that could impact 
their quality of life and they also believed that they were susceptible.  The men however, 
did not believe that they were susceptible or that OP was that serious.  In terms of self-
efficacy to engage in exercise, which is a preventative measure against OP, men were 
found to be more motivated and were confident in their ability to engage in exercise 
behaviors.  Turner (2004) designed and implemented an OP prevention program and used 
the health belief model (HBM) as the theoretical foundation for the development of the 
training.  The article noted some faulty beliefs that negatively impact bone healthy 
behaviors.  These erroneous beliefs included “osteoporosis is not serious’ (p 116) and 
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‘osteoporosis only happens to old women” (p. 117).  These researchers indicated that 
while studies examining the design and implementation of OP education are limited, 
some literature regarding this topic is available.   
Examples include the studies of Sedlak, Doheny & Jones (2000) and Blalock et al. 
(2000).  These studies both showed positive outcomes as a result of OP education. 
Osteoporosis Education:  Relevance to Direct Care Support Staff 
  The importance of OP education for employees who provide direct care support to 
individuals with severe-profound ID can be addressed from several perspectives.  Some 
of these perspectives include individual employee health, costs associated with employee 
injury or illness, loss of employee work time due to injury or illness, and employee 
knowledge of OP as it relates to the specific risks, needs, and appropriate preventative 
measures pertaining to the individuals with disabilities who the caregivers support.    
Impacts on Staff Health 
  In this setting where employees provide essential support to individuals with ID 
and physical disabilities, administrators and supervisors are eager to develop and 
maintain a workforce that demonstrates healthy lifestyle attitudes and behaviors.  It is 
hoped that this outcome will translate into fewer days absent from work, reduced illness 
and injury, a high quality of work, and reduced healthcare costs.  Researchers have 
estimated that close to 70 percent of the cost of health care is attributable to illnesses that 
are preventable (Fries et al., 1993).  The national costs related to osteoporosis have been 
estimated to be close to $17 billion and researchers have indicated that this estimate is 
expected to rise to $51 billion by 2040 (Melton et al., 1997).  NVTC has implemented an 
employee health education component, organized by the Commonwealth of Virginia, 
entitled Commonhealth.  Brief health education sessions, posters, or brochures are 
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provided to educate employees about serious health concerns.  Limited focus has been 
placed on the issue of OP and its seriousness and possible debilitating effects.   
Additional and more thorough OP education is needed in order for employees to 
understand the seriousness of this disease, the risk factors and the prevention and 
treatment choices that can be made.   
Impacts on Client Services 
  While this study did not address behavioral change, it was hoped that the delivery 
of effective OP education sessions would benefit both the employees and the consumers 
with ID supported by the employees.  Literature supports the finding that individuals with 
disabilities are at higher risk for developing OP than the general population (Center, et 
al., 1998; Jaffe, et al., 2005; Lohiya, et al. 2004; Schrager, 2004; Schrager, 2006; and 
Wagemans, et al. 1998).  Because individuals with severe-profound ID, who often have 
secondary physical disabilities , often must rely on the support of care-givers to ensure 
that their daily needs are met, it is essential that caregivers are aware of the risk factors 
and preventative measures that may impact this population group.  Schrager (2004) noted 
that women with disabilities have many risk factors for OP which may include being non-
ambulatory, lacking weight-bearing activity, taking medications that increase bone loss 
risk, or engaging in a lifestyle that does not provide enough exposure to vitamin D.   
Improvements and modifications to the support and treatment of consumers with 
disabilities who are at risk for, or have OP, may need to be made, due to the high risk for 
fracture.  These may include adjustments to how the consumers are lifted or 
therapeutically positioned.   In addition, increased weight-bearing and outdoor activities 
for exposure to sunlight may be indicated.  Schrager (2004) reviewed studies of OP in 
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people with disabilities and concluded that the rates of OP and fractures due to OP were 
significantly higher than in control groups of the same age and gender.  She noted that, 
“Fractures in people with cognitive disabilities present a very difficult management 
dilemma” (p. 433) because they may not be able to verbally indicate to caretakers that 
they are in pain.  She also stated that Down syndrome seems to be an independent 
predictor for loss of bone density as well as an increased risk of fracture (Schrager, 
2004). 
  Given the likelihood of the prevalence of OP among persons with disabilities, 
including those with ID, OP training for caregivers of these at risk individuals is needed.  
Schrager (2004) argued that “both patients and providers need more education about 
osteoporosis prevention” (p.433).  It is important that care providers at NVTC have the 
information necessary to make bone healthy choices for themselves.  It is also important 
that OP evaluation, prevention and treatment be emphasized at NVTC for the individuals 
with disabilities supported there.  “Primary care providers and specialists need to 
prioritize osteoporosis prevention strategies when taking care of women with 
disabilities”, (Schrager, 2004, p. 431).   
  It is essential that caregivers are aware of the risk factors and preventative 
measures that may impact this population group, therefore, the importance of developing 
effective OP training workshops for employees who support individuals with severe-
profound ID cannot be understated.  Not only must care staff be trained, but facility wide 
environmental support must be provided to staff and consumers to facilitate 
recommended lifestyle changes.   
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A limited number of studies have addressed the design and implementation of OP 
education programs, such as Sedlak, Doheny & Jones (2000), Turner et al. (2004), 
Blalock et al. (2000) and Chan et al. (2007).  This study, involving the design and 
implementation of OP training, built upon the HBM and the SCT and utilizing evidence-
based teaching techniques in the design of the training conditions, is unique in that it aims 
to gather knowledge about how to most effectively provide OP training to adult 
employees who are caregivers to individuals with ID.  No other studies were located that 
have addressed the design and implementation of an OP education workshop for this 
particular population group.    
The Health Belief Model 
The basic premise of the Health Belief Model (HBM) is that a person’s health 
behavior is influenced by the perceptions and beliefs that the individual has regarding the 
potential health risks and how effective a particular action would be in reducing the risk 
(Shank & Coyle, 2002).  The HBM was originally developed in the 1950s by two social 
psychologists working in public health (Hochbaum, 1958).  It was initially developed to 
explain a lack of involvement in disease prevention programs and why potential 
participants did not take advantage of free programs in their community.  The original 
model was based on four constructs that represent the perceptions of threat and benefits.  
These four constructs included: perceived susceptibility, perceived severity, perceived 
benefits, and perceived barriers.  The concept of cues to action was added to the model in 
that it was believed that cues to action would trigger or activate readiness to perform a 
health related action.  Other literature further explains that  
“if individuals regard themselves as susceptible to a condition, believe that 
condition would have potentially serious consequences, believe that a course of 
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action available to them would be beneficial in reducing either their susceptibility 
to or severity of the condition, and believe the anticipated benefits of taking action 
outweigh the barriers to (or costs of) action, they are likely to take action that they 
believe will reduce their risks” (Glanz et al., 2008, p47).   
The construct of self-efficacy was later added to the HBM in 1988 by Rosenstock, 
Strecher, and Becker and involved the belief that one can successfully accomplish a 
specific behavior in order to produce the desired outcome (Glanz et al., 2008).  
Application and Research studies based on HBM 
The HBM is one of the most widely used theories regarding health behavior 
research.  Much literature exists regarding studies that have been conducted based on the 
HBM, such as a review of studies conducted from 1974-1984 to assess the performance 
of the HBM (Becker, 1974; Janz and Becker, 1984).  HBM scales have been utilized or 
developed for several health conditions such as breast cancer screening behaviors 
(Champion, 1984; Champion, 1999), and colorectal cancer screening behaviors (Rawl et 
al., 2000).  Intervention programs have been developed and evaluated using HBM 
principles for at risk youth in regard to reduction of HIV behaviors related to drug use 
and sexual behavior (Booth, et al., 1999).  Studies using the HBM to address OP 
education are limited, however.  Two studies, regarding OP and the HBM were 
previously described in detail in the separate literature review subsection pertaining to 
OP.   
Application of the HBM constructs to Health Education 
The knowledge that people have about a particular health issue is one of the 
factors that will shape their perceptions regarding the issue.  The HBM supports the 
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notion, that to change health behavior, facilitators must understand the importance of the 
individual’s perceptions and beliefs about the health issue in question, in addition to 
transferring knowledge and skills.  Specific training strategies have been suggested to 
facilitate health belief and behavior change.  These strategies can be easily applied to 
training that specifically addresses the topic of OP.   
Table 2.2 shows each basic construct of the HBM and defines each construct.  It 
also provides useful suggestions as to how each construct may be applied to health 
education interventions.  The applications listed in Table 2.2 were adapted to specifically 
address each of the HBM constructs as they relate to this OP education study and were 
used in implementation of the multi-instruction method OP workshop.   
Other helpful suggestions are available regarding health intervention research and 
the application of findings.  Based on interventions that occurred in the 1980’s, Rosen & 
Solomon (1985) suggest it is possible that “behavioral skills training works better for the 
young, while cognitive skills training works better for adults, or for more deeply 
ingrained health practices”(p.220).  Evidence also suggests that a “far greater percentage 
of people successfully initiate, complete, and maintain risk reduction” when it is self-
initiated and not a result of a formal program (Rosen & Solomon, 1985, p. 220).  These 
two thoughts support the importance of self-determination in adult health education and 
the importance of focus on a cognitive orientation within health education programs. 
Social Cognitive Theory 
 The social cognitive theory (SCT) is a revised and expanded version of the social 
learning theory developed by Albert Bandura (1977). The SCT has incorporated the self-
efficacy component that was not present in the original social learning theory.  This  
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TABLE 2.2- Key Concepts and Definitions of the Health Belief Model  
Concept Definition Application 
Perceived susceptibility Belief about the chances of 
experiencing a risk or getting a 
condition or disease 
Define population(s) at risk, 
risk levels. 
Personalize risk based on a 
person’s characteristics or 
behavior 
Make perceived susceptibility 
more consistent with 
individual’s actual risk 
Perceived severity Belief about how serious a 
condition and its resulting 
secondary effects are 
Specify consequences of risks 
and conditions 
Perceived benefits Belief in efficacy of the 
advised action to reduce risk 
or seriousness of impact. 
Increase awareness of  and 
define  the benefits & basic 
actions to take; clarify the 
positive effects to be expected 
Perceived barriers Belief about the tangible and 
psychological costs of the 
advised action 
Identify and reduce perceived 
barriers through reassurance, 
correction of misinformation, 
incentives, assistance 
Cues to action (triggers to 
initiate action) 
Strategies to activate 
“readiness” 
Provide more detailed how-to 
information, promote 
awareness, use appropriate 
reminder systems, simulated 
negative event, personal 
stories and outreach. 
Self-efficacy Confidence in one’s ability to 
take action 
Provide training and guidance 
in performing recommended 
actions. Increase competence 
so confidence will increase.   
Use progressive goal setting 
Give verbal reinforcement 
Demonstrate desired behaviors 
Reduce anxiety 
Source:  Adapted from Glanz, 2008, p48.  
theory has been successful as the foundation for interventions in various areas targeting 
health knowledge, belief and behavior change.  This theory is categorized as an 
interpersonal level theory indicating that it supports the importance of the social 
environment in influencing health beliefs and behaviors of an individual and the 
individual also affecting the people in his or her environment.  This process, called 
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reciprocal determinism, suggests that personal, environmental and behavioral factors all 
influence one another.  One strategy given for health behavior change regarding this 
concept is to promote behavior change in multiple ways, including establishing an 
environment that supports the behavior change and taking actions that influence personal 
attitudes (Glanz, 2005).  The SCT suggests that “human behavior is the product of the 
dynamic interplay of personal, behavioral, and environmental influences” (Glanz, 2008, 
p.170), and this is why the SCT expands the understanding of why and how people make 
individual health behavior changes as well as the influence of the social and physical 
environments. (Glanz, 2008).  Table 2.3 outlines concepts contained in the SCT. 
Application of SCT constructs to Health Education 
 
 SCT (Bandura, 1986) is a frequently cited and utilized theory to guide the 
development of health promotion programs.   Several studies conducted systematic 
reviews of literature related to SCT and Health Education (Baban & Craciun, 2007; Budd 
&Volpe 2006; Lutes & Steinbaugh, 2010; Muchiri, 2009; and Jang & Yoo, 2012).  What 
was common to each of these literature reviews was the aim of examining health 
interventions, especially including SCT-based interventions, in light of their use and 
effectiveness in modifying health risk behaviors or increasing knowledge, skills, and/or 
self-efficacy to modify these behaviors.  Jang & Yoo (2012) focused on SCT based self- 
management programs for Koreans with hypertension and diabetes mellitus.  From the 
twenty studies they reviewed, the SCT strategies most often used were skill mastery 
development and social and verbal persuasion.  The authors noted that observational 
learning, one of the SCT concepts, was not used in any of the reviewed studies.  Lutes & 
Steinbaugh (2010) reviewed 10 studies based on SCT pertaining to pedometer use.  They 
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indicated that “based on the evidence, self-monitoring, goal setting, and feedback 
(constructs from SCT) should be core elements of any interaction” (p.151).   
Table 2.3:  Social Cognitive Theory Concepts & Definitions  
 
Concept      Definition 
Reciprocal Determinism Environmental factors influence 
individuals and groups, but individuals and 
groups can also influence their 
environments and regulate their own 
behavior. 
Outcome Expectations Beliefs about the likelihood and value of 
the consequences of behavioral choices 
Self-efficacy Beliefs about personal ability to perform 
behaviors that bring desired outcomes. 
Collective efficacy Beliefs about the ability of a group to 
perform concerted actions that bring 
desired outcomes. 
Observational learning Learning to perform new behaviors by 
exposure to interpersonal or media displays 
of them, particularly through peer 
modeling. 
Incentive motivation The use and misuse of rewards and 
punishments to modify behavior. 
Facilitation Providing tools, resources, or 
environmental  
changes that make new behaviors easier to 
perform. 
Self-regulation Controlling oneself through self-
monitoring, goal setting, feedback, self-
reward, self-instruction, and enlistment of 
social support. 
Moral Disengagement Ways of thinking about harmful behaviors 
and the people who are harmed that make 
infliction of suffering acceptable by 
disengaging self-regulatory moral 
standards. 
(Adapted from Glanz, 2008, p. 171) 
 
Baban & Cracium (2007) showed specific risk behaviors, including sexual behavior, 
alcohol abuse, eating habits and exercise, which have been successfully modified using 
SCT-based interventions.  Change strategies recommended for use were social support 
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and incentives.  Budd & Volpe (2006) reviewed randomized controlled studies pertaining 
to reducing school-based obesity.  These articles reviewed cited the SCT as the 
theoretical basis most often used in interventions developed to address increasing 
exercise, increasing fruit and vegetable intake and decreasing risk behaviors.  SCT 
strategies specifically noted in these studies included goal setting and self-monitoring.   
Muchiri (2009) reviewed articles pertaining to nutrition education interventions for use 
with people who have diabetes.  Based on evidence from all the systematic reviews, 
specific constructs noted as being used in these studies included: self-monitoring, goal 
setting, cognitive restructuring, skill mastery development, social and verbal persuasion, 
and collaborative problem solving.  
A study specific to SCT constructs and OP behaviors was Hsieh, et al. (2008) in 
which factors that influenced OP preventive behaviors were studied.  Concepts tested 
included self-efficacy, social support and social capital.  Results showed that self-efficacy 
predicted engagement in OP preventive behaviors more than social capital and social 
support; however, social capital had a statistically significant effect on OP preventive 
behaviors.  The study also showed that self-efficacy directly affects calcium intake and 
exercise.  
Examples of specific health education intervention studies that used SCT in the 
design , and provided information to help guide this study include Aronson, I.D. et al. , 
(2012), who developed and implemented a video based health education program for 
HIV prevention and treatment;  Huis, et al. (2013) who designed a study to test the 
effectiveness of two different types of hand hygiene education interventions for nurses;  
Locher, et al., (2011) who implemented a nutrition education intervention for seniors; and 
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Nelson, et al. (2011) who developed an intervention based on self-management for 
Veterans with Parkinson’s disease, and Eather (2013), who explored which variables 
associated with SCT were mediators of physical activity in school children. 
From reviewing various studies, the co-investigator determined that researchers 
have used a basic overview of the SCT to design interventions and have incorporated a 
few of the SCT constructs into their intervention models; however, none of the studies 
reviewed integrated all of the SCT components into their programs. 
Self-Efficacy 
      A concept to be separately addressed and highlighted in this research is that of 
self-efficacy.  This concept is a component of the HBM and the SCT as well as other 
theories used in health education and health promotion interventions.  The SCT 
incorporated the self-efficacy component that was not present in the original Social 
Learning Theory (Bandura, 1977).  The very foundation of self-efficacy theory is that 
“the ability to secure desired outcomes and to prevent undesired ones, therefore, provides 
a powerful incentive for the development and exercise of personal control” (Bandura, 
1997, p.2).  For the purposes of this study, self-efficacy was addressed only as a 
component of both the HBM and the SCT.  In the HBM Self-Efficacy is defined as 
confidence in one’s ability to take action.  In the SCT, “perceived self-efficacy refers to 
beliefs in one’s capabilities to organize and execute the courses of action required to 
produce given attainments” (Bandura, 1997, p.3). The concept of self-efficacy is 
extremely important because if people do not believe they are able to make recommended 
changes in their lifestyles, they are unlikely to be motivated to try.  Efficacy beliefs may 
impact the actions that people pursue, the amount of effort put forth,  
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“how long they will persevere in the face of obstacles and failures, their resilience 
to adversity, whether their thought patterns are self-hindering or self-aiding, how 
much stress and depression they experience in coping with taxing environmental 
demands, and the level of accomplishments they realize” (Bandura, 1997, p.3). 
Application of Self-efficacy Construct in Health Education 
As noted previously, both the HBM and the SCT recognize the importance of 
self-efficacy.  Literature supports the view that self-efficacy impacts behavior (Bandura, 
1986).  One OP related research study developed and tested theoretical models of the 
effects of knowledge, attitude, and self-efficacy on exercise and calcium intake pre and 
post intervention, of college women in Thailand (Paiseu, N., et al. 2002),.  It was 
determined that “the final model supports the hypothesis that knowledge made 
statistically significant contributions to exercise and calcium intake behaviors both 
directly and indirectly, when mediated by self-efficacy” (p.373).  
Other studies concluding that self-efficacy impacts health behavior included 
Kessler (2012), who studied the impact of self-efficacy on knowledge and behavior 
change related to recommended mammography and Pap test screening guidelines and 
Nokes (2012), who found that self-efficacy for HIV treatment adherence is a “robust 
predictor of ART adherence behavior, serving a partial mediating role between 
environmental influences and cognitive or personal factors” (p.408).  Another way self-
efficacy has been examined is in the use of interventions to increase subjects’ self-
efficacy.  Paiseu, 2002, suggested that “self-efficacy should be enhanced by targeting its 
source, which according to Bandura (1977) are: verbal persuasion, performance 
accomplishment, vicarious performance, and physiological arousal” (p. 373).  In another 
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study, Lockwood & Wohl (2012), measured general self-efficacy, physical self-efficacy, 
physical fitness and nutrition in their study of the impact of a lifetime wellness course on 
behavior change and self-efficacy in college students.   Results showed a significant 
change in all variables except for general self-efficacy.  They concluded that “a lifetime 
wellness course can positively impact physical self-efficacy and help students 
successfully change behaviors in the areas of physical activity and nutrition” (636-637).  
Guillaumie (2012) noted that an “increase in self-efficacy can be achieved by means of 
different behaviour change techniques: to provide instruction, to model behaviour, to 
prompt barrier identification, to prompt practice and to provide general encouragement” 
(p.31).   Rakauskiene & Dumciene (2013) specifically studied the alteration of self-
efficacy of adolescents through use of brief school based counseling.  Results indicated a 
significant impact of the counseling on student self-efficacy.  Other studies reviewed that 
used interventions and then measured participant self-efficacy included Tung & Lee, 
2006;  Nieto-Vazquez et al., 2009; and Laslett et al., 2011.  These three studies, however, 
did not report a significant increase in self-efficacy at post-test, as a result of their 
intervention.   Hacihasanoglu & Gozum, 2011; did provide evidence of a significant 
increase in medication adherence self-efficacy in their experimental groups, at post-test.  
Olander, 2013; conducted a search to identify behavior change techniques that had been 
used to increase the self-efficacy and physical activity behavior of adults who are obese.  
They noted that “overall, a small effect of the interventions was found on self-efficacy” 
(p. 1).     
While there are many articles pertaining to health education, health promotion or 
health behavior change, research studies were limited that specifically dealt with self-
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efficacy and OP behaviors.  Table 2.4 provides specific suggestions for how to increase 
self-efficacy as it pertains to OP prevention and treatment. 
Although this study did not measure healthy lifestyle changes, efforts were made 
to encourage the participants and reinforce the idea that they are able to implement at 
least some of the recommended actions to promote their bone health and promote bone 
health in the individuals with disabilities that they support.   The concept of self-efficacy 
is extremely important because if a person does not believe they are able to make 
recommended changes in their lifestyle, they are unlikely to be motivated to try.  
Therefore, within this study, impacting the health and perceived self-efficacy beliefs of 
the subjects is of key importance.   
Table 2.4: Suggestions for increasing self-efficacy 
 
Mastery experience Provide opportunities for the participants to 
succeed in tasks or performances that promote 
bone health.  Task analysis can be done so tasks 
are presented in small sequential steps that 
increase in complexity.  
Social Modeling Showing the participants that others like 
themselves have accomplished bone healthy 
behavioral changes.  Models should provide 
demonstrations of the small steps they have 
taken to attain their goals. 
Improving physical and emotional states Encouraging people to be well-rested and 
relaxed before attempting a new behavior.  
Take steps to reduce stress and build positive 
emotions. Provide calcium rich snacks during 
the workshop so participants are not hungry.  
Verbal persuasion Encouraging the participants by telling them 
that they can succeed in making positive health 
behavior changes.  Encourage them strongly to 
boost their confidence and motivate them to 
take the first steps to implement recommended 
behavior changes. 
(Adapted from Glanz, 2008, p.177)  
 
Adult learning theory 
  Over the last few decades it has become widely accepted that adult learning is very  
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different than children’s learning.  Because of this, it is important to understand why and 
how adults learn in order to facilitate effective learning and growth.  For adults, learning 
is much more than the transfer of knowledge.  The idea that adults learn differently than 
children began to evolve in the 1970’s with Malcolm Knowles introducing the term 
andragogy.  Knowles defined andragogy as “the art and science of helping adults learn” 
(Knowles, 1970, p. 38).  This construct is based upon certain beliefs about adults and 
their cognitive processes, emotions and motivations.  Basic foundations of this model 
include the idea that adults want to learn in a self- directed way, have experience to draw 
on to aid in their learning, have a more problem-oriented or task oriented style of 
learning, typically will immediately apply what they learn, and that adults are 
intrinsically motivated to learn. (Brown, et al. 2006).  Research and subsequent 
understanding of the ways that adults learn has continued to evolve from six assumptions 
developed by Malcolm Knowles.  Table 2.5 summarizes Knowles’ six assumptions and 
also provides ideas for the practical application of these assumptions to learning 
environments.   
Research Based Teaching for Adults 
  There is much emphasis on education in general as well as educational strategies 
for children; however, clear research-based teaching strategies for adults are much less 
prevalent.  Another challenge is that while K-12 education is a field easily defined and 
understood, adult education is a broad concept that dovetails or intersects with several 
other professions.  Fields related to adult education that may share many of the same 
theoretical foundations include human resource development, health education, 
development and training, and higher education.   
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There are many suggestions as to how adults may learn best, for example, 
McKeachie, (2006), provides a wealth of information regarding research-based teaching 
tips.  He suggests using techniques such as discussion, cooperative learning and role play.  
Ota, et al., (2006) 
Table 2.5:  Six Assumptions of Andragogy and Practical Applications  
  Assumptions Practical Applications 
Adults need to know why it is important 
for them to know something before 
investing time in learning. 
Trainers must ensure that learners know the 
purpose for the training as early as 
possible.  
Adults enter any learning situation thinking 
of themselves as self-directing, responsible 
grown-ups. 
Trainers must help adults identify their 
needs and allow them to direct their own 
learning experience. 
Adults have a wealth of experience and 
much to contribute in a learning situation. 
Trainers are successful when they identify 
ways to build on and make use of the 
experiences of the adult participants. 
Adults have a strong readiness to learn 
things that help them cope with daily life 
effectively.   
Training that relates directly to situations 
adults face is viewed as relevant. 
Adults are willing to devote energy to 
learning things that they believe will help 
them perform a task or solve a problem. 
Trainers who determine the needs and 
interests of participants and develop 
content in response to these needs are most 
helpful to adult learners. 
Adults are more responsive to internal 
motivators such as increased self-esteem 
than external motivators such as higher 
salaries. 
Trainers can ensure that this internal 
motivation is not blocked by barriers such 
as a poor self-concept or time constraints 
by creating a safe learning climate. 
Source:  Adapted from Biech, 2005 
suggest utilizing a combination of lecture, problem-based learning, case studies, 
educational games, role-play and discussion.  Other articles reviewed focused on specific 
techniques and their effectiveness or perceived benefits.  A brief review of literature 
concerning specific evidence-based teaching techniques is provided in the subsections 
that follow. 
Stories and Personal Testimonies 
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Stories or personal testimonies are a creative way to share information, engage 
listeners, and enhance learning through identification with the storyteller and personal 
reflection.  Stories have been used in a variety of settings to enhance understanding, build 
support for programs or interventions, and encourage change in health beliefs and 
behaviors.  Once such study, utilized success stories in an extensive health promotion 
campaign called the WISEWOMAN program (Lewis et al., 2004).  Success stories can be 
used to communicate how a health condition, personal efforts, and interventions or 
programs have had an effect on an individual’s health.    When storytelling was 
successfully used in a college biology course, it was reported by students that story 
telling was useful to them when the story related to the student’s life and also encouraged 
engagement and/or used humor (Frish & Saunders, 2008).   Cox (2001), described how 
stories can be utilized for training and development of medical staff.  He notes that 
listening to stories of real life situations results in better retention of information and is 
more enjoyable than listening to a lecture.  Stories have even been used in correctional 
settings to teach inmates, (Butcher, 2006).  Stories were seen as a way to help the 
students cope with situations they encountered in life and to consider alternative ways of 
solving problems.  “Based on prior research on the power of narrative in adult learning, 
storytelling showed to be a valuable teaching method in portraying daily life situations 
and how to deal with them” (Butcher, 2006, p.196).  A story helps us to identify with the 
topic and the person telling the story and to see and consider their views.  It is through the 
process of listening to stories and hearing the experiences and views of the storyteller that 
listeners tend to realize their own errors in terms of how they are thinking (Butcher, 
2006). 
 36 
 
Lecture 
Lecture has been widely used and is still used in universities and other settings, 
although questions exist as to the effectiveness of lecture as a method, and how this 
method might be enhanced.  Hartley & Davies (1978) reported that teachers may cover 
more information in lectures, but research indicates that the information is not 
remembered by the students.   McKeachie (2006) indicated that “discussion methods are 
superior to lectures in student retention of information after the end of a course; in 
transfer of knowledge to new situations; in development of problem solving, thinking, or 
attitude change; and in motivation for further learning” (p. 58).  He noted a value of 
lecture is that it is useful in presenting the most recent information, and in summarizing 
information from several sources.  Lecture can also be used effectively to adapt the 
information taught so it is most applicable to the specific audience and to provide an 
orientation and framework for the topic, so  students’ will focus on key ideas 
(McKeachie, 2006).  Students’ reported that the enthusiasm of the teacher who is 
lecturing is a key factor that may affect students’ motivation to learn. (McKeachie, 2006).   
Changing vocal pitch and intensity, facial expressions, and using gestures may help to 
maintain students’ attention. Other recommendations to enhance the lecture technique 
include:  modeling ways of viewing and dealing with problems, using metaphors, 
examples and demonstrations as a way of helping students organize and store 
information, using multimedia along with the lecture, and allowing time for students to 
ask questions (McKeachie, 2006).  Analogies are another tool that can help to link new 
ideas to similar ones that participants already know (McKeachie, 2006).  Hartley and 
Cameron (1967) found that the attention of students during lecture generally increases 
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starting at the beginning of the lecture and through the first 10 minutes, and then focus 
decreases.  Therefore, incorporating a variety of enhancements to the lecture seems 
indicated.  Diversity of participants also suggests the value of varying teaching 
techniques.  Other tools to help instructors enhance lecture include the use of an outline, 
and using a whiteboard, overhead projector, or PowerPoint presentation, as they help the 
students see how the lecture is organized.  Four very practical suggestions for enhancing 
learning during the lecture include: using examples that the students can relate to, 
periodically summarizing what you have said, checking student understanding by asking 
questions or looking for nonverbal cues, and including a conclusion activity such as 
encouraging the students to ask questions or having them write a summary of what was 
covered in the lecture (McKeachie, 2006).      
Technology/Media 
Technology can be used to enhance the learning environment.  In this age of 
technology “instructors use computers, the internet, CD-ROMS, interactive media, 
satellites, teleconferencing, and other technology to support, enhance, inspire, and create 
learning” (Kotrlik, 2005).   Kotrlik (2005) shows mixed results as to whether the use of 
technology has actually improved the performance of learners.  Regardless, technology is 
now considered an important resource in education.   The trainer should be concerned 
with whether the method being considered will help their students to learn more 
effectively (McKeachie, 2006).  Technology should not be used for its own sake but 
because it will have a positive impact on student learning.  Because there is student 
diversity in knowledge, skills, beliefs, preferences, and learning styles, using multimedia 
as a tool will help trainers reach all students more effectively (McKeachie, 2006).  
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Lawson et al. (2007) stated that limited research has addressed the use of educational 
videos in a classroom setting, but he notes that researchers are discovering that allowing 
students to passively watch educational media is not the most effective way of using this 
tool.  Lawson, et al. (2006) and Lawson et al. (2007), addressed the goal of increasing the 
effectiveness of video-based learning by studying whether providing guiding questions 
would have a positive effect on learning outcomes.  The earlier study involved the 
comparison of a treatment group that received guiding questions that they were to answer 
when watching a video and the control group that received no learning aids or special 
instructions, prior to watching an educational video.   Both groups completed a post-
treatment test to measure their learning and the results indicated that the treatment group, 
who had guiding questions to answer while watching the video, scored significantly 
higher on video based questions than the control group (Lawson et al, 2006).  The later 
study sought to determine whether there was a difference in the learning outcome when 
using guiding questions versus self-guided manual note taking (Lawson et al., 2007).  
Results indicated that those students who received the guiding questions and wrote down 
the answers to the questions while watching the video, scored significantly higher than 
the control group or the other two treatment groups.   
These results support the use of DVD training when it is combined with the use of 
guiding questions that participants answer while watching the instructional DVD. While 
other types of more sophisticated technology, such as interactive web-based learning, 
have been praised as teaching options, these methods are not always feasible in every 
learning situation.  Therefore, the use of DVD’s while incorporating ways of enhancing 
learning outcomes, may be a viable teaching method. 
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Discussion 
Discussion is concerned an effective adult teaching method, as it encourages 
engagement with the instructor as well as with peers.  McKeachie (2006) notes that 
“students pay attention and think more actively” (p.36), when engaged in discussion.  He 
also states that  
“discussion methods are superior to lectures in student retention of information 
after the end of a course; in transfer of knowledge to new situations, in 
development of problem solving, thinking or attitude change, and in motivation 
for further learning”  (McKeachie, 2006, p.58).   
Asking open-ended questions that stimulate thought and reasoning or presenting 
scenarios or case studies and asking for participant feedback, are a good way to start 
discussions. Cooperative discussions, in which participants feel safe to share their 
opinions, encourage more work and connection with peers.  Discussions can be combined 
with other teaching methods such as small group activities.  For instance, participants 
within small groups may be asked to discuss how the information learned through lecture 
may be applied.  Discussion may also effectively be combined with the use of case-
studies or problem solving.  Visschers-Pleijers (2006), investigated the perceptions of 
medical students regarding what constitutes an effective discussion.   It is interesting to 
note the students’ input that “disagreements, opposing views, unclear information or 
different interpretations are beneficial, as they: stimulate in-depth discussion, and force 
students to think carefully and support their views with convincing arguments” (p.928).  
Suggestions to help leaders implement discussions include:  “stimulate discussion by 
focused, goal-oriented questions; keep the classroom structured and focus on main issues 
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and details; keep to a time schedule” and “balance the scope and depth of the discussion” 
and “summarize the discussion at several points” (Visschers-Pleijers, 2006, p.929).  
Costa, et al. (2007), examined the difference between the teaching styles of group 
discussion versus lectures.   The results of this study indicated that the interactive small 
group discussion method was more popular among the students than was the lecture, and 
what is most interesting is that  the students who participated in the discussion group 
received significantly higher scores on their written test than the participants who 
received the lecture format.  This suggests that retention of information may be enhanced, 
by implementing a group discussion during training. 
Small group problem solving 
Using smaller focus groups to collaboratively discuss a problem or scenario and 
work as a group to suggest solutions is a common adult teaching technique but practical 
suggestions about how to effectively facilitate small group instruction are few.   
Armstrong (2004) developed a list of seven keys for effective small groups.  His keys for 
success include:  establish ground rules, beware of the leader’s halo effect, use the social-
microcosm effect, focus on progress, encourage a conflict of ideas, challenge ideas, and 
use silence.   He believes that implementing these keys will result in increased 
effectiveness of small group learning as in group learning, participants may learn from 
their peers.  Johnson et al. (1981) found that peer learning is effective to achieve goals 
and to appeal to a variety of students.  Miller & Groccia (1997) found that cooperative 
learning produced positive results in their ability to work with others as well as better 
cognitive outcomes  Combining the small group learning technique with problem solving 
or case studies may enhance the learning outcomes.  One of the best ways to produce 
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focus is to use a problem or case study as the primary topic within a discussion 
(McKeachie, 2006) so the participants get practical opportunities to apply the information 
they have learned.  (Steinert, 2004), found that students’ believed that small groups 
should include:  effective small group tutors, a positive group atmosphere, active student 
participation and group interaction, adherence to small group goals, clinical relevance 
and integration, and cases that promote thinking and problem solving.  
Summary 
It has been established that OP is a serious health concern affecting millions of 
Americans, resulting in limitations in their quality of life, and projected to increase if no 
action is taken (U.S. Department of Health and Human Services, 2004; Gueldner et al., 
2008; US Bone and Joint Decade, 2008).  The statistics regarding prevalence of this 
disease refer to the general population of Americans.  While these general statistics are 
staggering in themselves, it is even more alarming when OP studies and literature are 
reviewed that focus specifically on the underserved population of people with disabilities.  
Literature supports the findings that individuals with disabilities are at higher risk for 
developing OP than the general population (Center, et al., 1998; Jaffe, et al., 2005; 
Lohiya, et al. 2004; Schrager, 2004; Schrager, 2006; and Wagemans et al. 1998).  
Because individuals with severe-profound ID, who often have secondary physical 
disabilities as well, generally rely on the support of care-givers to ensure that their daily 
needs are met, it is essential that caregivers are aware of the risk factors and preventative 
measures that may impact this population group.  Therefore, the importance of 
developing effective OP workshops for employees who support individuals with severe-
profound ID cannot be understated.  This study, aims to gather knowledge about how to 
most effectively provide OP training to adult employees who are caregivers to individuals 
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with ID.  While a limited number of studies have addressed the design and 
implementation of OP education programs, such as Sedlak, Doheny & Jones (2000); 
Turner et al. (2004); and Blalock et al. (2000); no other studies were located that have 
addressed the design and implementation of an OP education workshop for this particular 
population. 
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CHAPTER 3-PROCEDURES 
The purpose of this study was to examine whether the provision of OP related 
training to employees’ resulted in increased employee knowledge and beliefs regarding 
OP.  Two different types of employee OP training were provided in a comparison group 
design to examine if significant differences in OP knowledge and beliefs resulted and 
whether those results can be attributed to the type of training received.    
This study included the following steps:  (a) Making arrangements for conducting 
the study; (b) Selecting the subjects; (c) Selecting test instruments (d) Determining 
procedures for gathering data (e) Designing the study (f) Developing the training program 
and (g) Making decisions about the treatment of the data. 
Arrangements for Conducting the Study 
       This study was conducted at NVTC, a residential facility for adults with severe to 
profound ID, which is located in Fairfax, Virginia.  A description of the purposes and 
design of the study was presented to the Director of Residential Services at NVTC as 
well as the Director of Training and the NVTC Facility Director.  After their support was 
obtained, coordination and approval was gained by documents submitted to the NVTC 
Research Committee, as well as the author’s thesis advisor, and the Indiana University 
Institutional  Review Board (IRB: see appendix A).  Once approval was granted from the 
IRB, and the NVTC Research Committee approved the study, the scheduling of the OP 
training sessions were coordinated with the Director of Residential Services at NVTC and 
the group home managers.   
Selection of Subjects  
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 The population for this study was all day shift direct care employees at NVTC (a 
training facility for adults with ID), who work directly with individuals with ID.  From 
the entire population, four group homes were chosen for participation in this study.  This 
was based on the fact that these homes had adults with ID who either already had been 
diagnosed with OP or who possessed many of the risk factors for the condition.  It was 
determined to be most feasible to implement the training workshops during the day 
between the morning and afternoon shifts.  Therefore, the subjects for this study were 
limited to direct care staff who worked on either the morning or afternoon shift on homes 
3A, 3C, 3D, and 7C.   These homes also had a majority of their residents with ID 
involved in day programs or work in the community which made it more feasible for 
these staff to be able to attend the workshop and for managers to arrange for alternative 
staff to help supervise the residents with ID who were remaining on the group homes at 
the time of the workshops.  Group homes 3A, 3C, 3D, and 7C, were randomly assigned, 
by draw, to one of two training conditions as described below.  By organizing the 
implementation of the study this way, it was feasible from a facility coverage standpoint, 
from a financial standpoint, and from a time management standpoint. 
The prospective subjects from homes 3A, 3C, 3D, and 7C were invited through 
written invitation to participate in the study and were informed that participation was 
voluntary (see Appendix A).  They were instructed to call or e-mail the investigator if 
they wished to register for the OP education workshop and were given a deadline for 
registration. Subjects were also asked to complete and sign a consent form which was 
provided with the written invitation, either prior to the workshop or at the beginning of 
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the workshop.  Although the training and participation in the study was voluntary, 
participation was supported and encouraged by managers on the residential homes.   
Random assignment by intact work groups 
Because NVTC is structured based upon residential homes and clinical 
departments, this study was designed based upon intact groupings of employees as it 
relates to their specific worksite.  Home supervisors effectively ensured that alternative 
care arrangements were made for the individuals with ID, who lived in the group homes, 
for the duration of the 1.5 hour training so that the care staff from the intact groups could 
participate in the OP training.  Participants were assigned by intact groups to one of the 
two interventions by draw. After the drawing occurred to determine which homes would 
receive which type of training, and after the researcher had received registration calls or 
e-mails from staff who committed to participate in the research project, invitations were 
then prepared to mail to each prospective participate.   
Letters of invitation 
The approved IRB invitation letter (see Appendix A) was prepared for each 
prospective participant and they were mailed through interoffice mail to each staff 
member who had contacted the co-investigator to register.  The letter invited the staff to 
the workshop and a specific date, time and location for the training was provided so that 
the intact groups of home staff would participate in the same workshop.  The IRB 
approved consent form (see Appendix A) was enclosed in the envelopes along with the 
invitation letter.  The invitation letter content reminded participants to bring their signed 
consent forms with them to the workshop.    Home 3C and 7C staffs were randomly 
selected to receive one training format and staffs who worked on Homes 3D and 3A were 
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selected to receive the other training format.    Table 3.1 shows the intact groups and the 
numbers of staff from each group home that could potentially volunteer to participate in 
the study.   
The NVTC campus includes six residential homes.   Each residential home (with 
the exception of one) is divided into at least two different residential suites or living 
areas.  Homes 3A, 3C, 3D, and 7C daytime direct care staffs were chosen to be invited to 
participate based on reasons previously explained.  Therefore, the total number of 
possible subjects was 75.  The target participation level hoped for was a total of 30 of 
caregivers to complete the OP training and complete both pre and post intervention 
surveys. 
Table 3.1: Table of Intact Groups 
 
Work Location Shift Total # of Employees 
Home #3A AM 9 
Home #3A PM 9 
Home #3C AM 11 
Home #3C PM 9 
Home #3D AM 9 
Home #3D PM 7 
Home #7C AM 12 
Home #7C PM 9 
Total # Possible Subjects 
 
75 
 
Selection of Test Instruments 
      The test instruments chosen for this particular study included the Osteoporosis 
Knowledge Test (Kim, et al, 1991), the Health Belief Scale (Kim et al., 1991), and the 
Osteoporosis Self-Efficacy Scale (Kim, et al., 1998). These tools are all self-reporting 
surveys and gather information about OP related issues such as risks factors, seriousness 
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of the disease, calcium intake, exercise, preventative measures and self-efficacy to 
engage in recommended health behaviors.   
Osteoporosis Knowledge Test 
The Osteoporosis Knowledge Test (OKT) consists of 24 questions, which pertain 
to the subject’s knowledge of OP.  It is a multiple choice tool with a range of scores from 
1-24, representing the number of correct responses.  Two specific areas of OP knowledge 
are addressed which include knowledge pertaining to calcium and knowledge pertaining 
to exercise.  The reliability scores pertaining to internal consistency were reported as 
being .72 for the calcium subscale and .69 for the exercise subscale (Kim, et al., 1991).  
Osteoporosis Health Belief Scale 
The Osteoporosis Health Belief Scale (OHBS) consists of 42 items.  Each item is 
manually scored by the participant, by indicating whether they strongly disagree, 
disagree, are neutral, agree, or strongly agree.  Scores range from 1-5 for each item with 5 
corresponding with the answer of “strongly agree”.  There are seven different subscales 
within this tool.  The range of possible scores for the entire instrument is 42 to 210.  Each 
subscale and its internal reliability statistic (Chronbach a) are as follows: susceptibility 
.82, seriousness .71, health motivation .73 , benefits of calcium .80, barriers calcium .74, 
benefits of exercise .81, barriers exercise .82 (Kim, K. et al., 1991). 
Osteoporosis Self-Efficacy Scale 
The Osteoporosis Self-Efficacy Scale (OSES) contains 12 items pertaining to 
behaviors that address exercise and calcium intake.  Participants indicate their degree of 
confidence in their ability to follow through with completing the specific activities that 
promote bone health.  The scoring for this instrument ranges from 0-10 per item with 0 
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corresponding with “least confident” and 10 corresponding with “most confident”.  The 
OSES contains two subscales measuring self-efficacy as it relates to exercise and self-
efficacy as it relates to calcium intake.  Each subscale has a possible score of 0-600, but 
the total subscale score is created by dividing the raw score by the number of items in the 
subscale (six).  The internal consistency score is reported as .90.  Reliability coefficients 
of the subscales are reported as .90. (Horan et al., 1993). 
Procedures for Gathering Data 
A consent form was mailed to each prospective subject who called or e-mailed the 
investigator to register for participation. Subjects either used interoffice mail to submit 
the signed consent form prior to the workshop, or brought the signed consent form with 
them to the workshop.  On the day of the workshop, subjects arrived, were greeted by the 
researcher, and signed in at the registration desk.  Upon signing in they were given a 
number corresponding to their name on the sign-in sheet.  The investigator checked to 
make sure there was a signed consent for each subject attending the specific training 
workshop and that their corresponding subject number was written on their consent form.  
If a subject did not have a signed consent they were immediately asked to read and sign a 
consent form and their subject number was written on the form.  Each subject was handed 
a clipboard with a demographics form attached and subjects were asked to complete this 
form prior to entering the room for the workshop.  After subjects had submitted their 
consent forms and their completed demographics forms to the investigator, they were 
invited to proceed to the conference room where the training was to be held.  The 
investigator served as the training facilitator and began the training with an introduction 
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to the workshop content and introduced the professional staff who helped to develop the 
workshop.   
Pre-workshop OP surveys 
Pre-training OP surveys, placed in a separate manila folder for each subject, were 
then distributed to each participant along with pens and pencils.  The surveys were briefly 
explained, subjects were asked to write their subject number on the surveys rather than 
their names, and subjects were asked to complete the survey tools.  Subjects were told to 
approach the investigator if they had questions or needed assistance.   The subjects were 
given approximately 10 minutes to complete both pre-training survey tools.  The 
facilitator collected the manila folders labeled with the subject’s number, which 
contained the pre-training surveys pertaining to OP knowledge and OP beliefs.   After all 
surveys were collected, the speakers/facilitator continued with the training workshop.   
Post-workshop OP surveys 
At the end of each of the training workshops, subjects were asked to complete 
post-intervention surveys. The post-workshop surveys included the OKT, the OHBS, and 
the OSES.  Just as was done with the pre-workshop surveys, the post-workshop surveys 
were placed in manila folders, for confidentiality purposes, and the surveys and folders 
were numbered to correspond with the subjects name on the sign-in/registration form and 
their pre-test surveys.  This helped to ensure confidentiality by making it possible for the 
researchers to compare the results of the pre and post-tests for each individual without 
requiring that the subjects write their names on the tests.  Participants were asked to 
remain in the training room until they had completed all surveys and the facilitator 
collected the manila folders containing the post-workshop surveys when the participants 
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finished. After a subject completed and submitted their post-workshop surveys to the 
facilitator, the subject was then provided with incentives which included a healthy 
gourmet lunch and a bottle of calcium supplements.   
Design of the Study 
A quasi-experimental design with multiple interventions using intact employee 
groupings was used for this study.  This design was strengthened by randomly assigning 
intact groups of employees to one of two training opportunities.  One OP education 
intervention involved a multi-training method enhanced employee workshop (multi-
method enhanced workshop).  The other training intervention involved a training 
intervention primarily consisting of watching an OP education DVD, paired with 
completing an outline that provides leading questions (DVD-based/leading question 
workshop).   
The quasi-experimental design of this study was necessary because random 
assignment of individual staff to either of the intervention groups is not feasible at this 
facility given the responsibility for the caregivers to provide constant supervision of the 
consumers that they serve.  The logistics of providing coverage for each of the residential 
homes to permit individual employees to attend various training sessions is a daunting 
task. In addition, the concept of assigning individual employees to a specific workshop or 
training method is inconsistent with some of the adult learning theories and techniques.  
Specifically, the value of participating with worksite peers in the same workshop and/or 
training methods and being able to choose to volunteer to attend may provide participants 
with the perception that their learning opportunity is more self-directed and of team 
value. This model also reduces the possibility of poor morale occurring should staff who 
 51 
 
work side by side on a daily basis not being able to receive what may be viewed as the 
same quality of training.  In addition, if random assignment of individuals were used, it 
would be difficult to control for cross contamination due to the fact that employees work 
together on the same building and may share information about each other’s different 
training experiences.  
Application of SCT components to the Multi-Method Enhanced Workshop   
      For the purposes of this particular OP Education Program, components of the 
SCT were used to provide guidance in the development of the structure and content of the 
Multi-Method Enhanced workshop and also in consideration of any follow-up support 
that employees may need.   
Reciprocal Determinism 
Regarding the concept of reciprocal determinism, although we did not measure 
health behavior change in this study, we planned to make environmental changes to help 
support bone healthy behaviors, knowing that according to the SCT, the environment 
does influence the individual participants.  An example is to encourage and provide time 
in the work day for employees to take walks, use the facility weight room, and purchase 
calcium rich snacks.  This should also involve reevaluating what is provided in the 
vending machines at the work site and making changes to the items purchased to stock 
them.   
Outcome Expectations 
Another component of the SCT which was used to develop the Multi-Method 
Enhanced Workshop was outcome expectations.  This concept was used by working to 
positively change the participants’ expectations of the outcomes of increased calcium 
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intake and increased weight-bearing exercise.  We provided evidence of the positive 
outcomes that may result from choosing to make bone healthy lifestyle changes.   
Observational Learning 
Observational learning was also utilized in developing the workshop.  This was 
accomplished through the use of storytelling and personal testimony by a peer who 
learned that they have OP or osteopenia and successfully implemented health behavior 
changes, resulting in positive outcomes.  Hearing these success stories may positively 
affect the subjects’ self-efficacy beliefs. Recommended exercises to build bone strength 
were also demonstrated or modeled and participants were encouraged to practice the 
exercises as well.   
      Facilitation 
The concept of facilitation was used by providing free calcium and vitamin D 
samples to the participants.  Participating with peers in the training provided social 
support to encourage participants to make healthy lifestyle choices. While each of these 
concepts is important, the SCT stresses the importance of the interplay of various 
concepts.  For instance, if we want a person to put new OP knowledge and beliefs into 
action, their environment must support the recommended behavioral changes in order to 
sustain healthy change.   
Content of the Multi-Method Enhanced Workshop 
The Multi-Method Enhanced Workshop included the same core informational 
content as the non-enhanced training opportunity but also included additional 
supplemental information and differed in that it utilized the following teaching methods 
and strategies that are supported through research: lecture (with creative 
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demonstrations/illustrations), discussion and small group problem solving or scenarios, 
and demonstrations with interactive subject participation.  The enhanced workshops were 
led by three clinical professionals whose qualifications are: Registered Dietician (RD), 
Certified Recreation Therapist (CTRS), and Licensed Physical Therapist (PT). The co-
investigator was the facilitator, a CTRS, and was responsible for collecting the informed 
consent forms, providing a brief introduction to the workshop, facilitating the ice-
breakers/contests, administering and collecting the pre-tests, providing a personal 
testimony, implementing the DVD-based training, assisting with the implementation of 
the training, administering and collecting the post-tests, and distributing incentives at the 
conclusion of the workshop.   
The PT’s responsibilities were to discuss OP, bone formation, bone breakdown, 
demographics, risk factors for OP, and exercises that may help to maintain or improve 
bone density, which are supported by research.  The PT also led a demonstration of 
exercises and participants were invited to practice the exercises if they wished to.  It was 
noted that they should not participate if they had any medical condition for which these 
exercises would be contraindicated.   
The responsibilities of the RD pertained to the role of nutrition in preventing OP, 
maintaining current bone density or improving bone density.  She specifically discussed 
the importance of Calcium and Vitamin D intake.  Handouts were distributed which 
showed Vitamin D metabolism and which listed foods rich in Calcium.  The Dietician 
discussed the importance of exposure to natural sunlight as a way for the body to 
naturally produce vitamin D through the skin.  She demonstrated to participants how to 
read and interpret a food label.  A small group activity was facilitated during which 
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participants were to review three different recipes and choose the one they thought had 
the highest calcium content.  They were to report their decision to the entire group of 
workshop participants.   
Content of the DVD/leading question training method 
The alternative intervention involved watching an osteoporosis education DVD 
and completing an outline that contains leading questions as the primary method of 
teaching.  The DVD utilized for this study is commercially available and is entitled 
Healthy Body Healthy Mind: Treating and Preventing Osteoporosis.  The benefits of 
using this option for the DVD based training were that this DVD is professionally 
produced, is interesting to watch, it can be purchased commercially by those who wish to 
replicate the program, and it also provides an effective overview of OP.  The negative 
aspect of using this product for the DVD based training is that unfortunately a few of the 
items on the Osteoporosis Knowledge Test (OKT) and the Osteoporosis Health Belief 
Scale (OHBS) are not clearly addressed in the DVD.   Due to the concern that 
participants may not have received some key information they needed to accurately 
complete the measurement tests, the decision was made to verbally highlight, at the end 
of the DVD based training, the additional information that may not have been clear to the 
subjects who watched the DVD.   We provided an outline that contained leading 
questions to each of the participants in the DVD-based training.  This decision was based 
upon studies that have supported the findings that adding an outline, which contains 
leading questions, improves the test performance of the participants (Lawson et al. 
2006:Lawson et al. 2007).  Results of the 2006 study indicated that the treatment group, 
who had guiding questions to answer while watching the video, scored significantly 
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higher on video based questions than the control group (Lawson et al., 2006).  This DVD 
based training was facilitated by a Certified Therapeutic Recreation Specialist, and lasted 
approximately one hour. The introductory slide, which showed the title of the 
presentation, as well as a few additional opening slides and the closing slides that 
provided a review or wrap-up of the training, were also included in the DVD-based 
training.    
Overall Training Program Content 
This section provides an overview of the training program design and also 
provides a detailed description of the content of both workshops.  This will aid other 
researchers or trainers who may wish to replicate the OP workshops. 
The intact groups of employees from four residential homes were randomly 
assigned by intact group to attend one of the sessions of either the multi-method 
enhanced workshop or DVD/leading questions workshop (based upon random 
assignment by site).  The DVD/leading questions training session lasted approximately 1 
hour.  The multi-method enhanced training session lasted approximately one and one half 
hours.  The difference in length of sessions is due to the incorporation of multiple 
evidenced-based teaching activities within the Multi-Method enhanced training, which 
included demonstrations and interactive learning modules. 
It was imperative to the study that both groups of subjects be exposed to the same 
key information regarding OP even though the style of training would be different.  The 
key OP related information included in both the DVD based training and the enhanced 
training consisted, of:  definition of osteoporosis, seriousness of osteoporosis, risk factors 
for osteoporosis, foods rich in calcium and vitamin D, importance of weight-bearing 
exercise, preventative measures, and treatment options.  The presenters covered the topics 
 56 
 
on the OKT and OHBS that corresponded with their areas of expertise and to ensure that 
each item on the surveys was thoroughly discussed. 
During the beginning of both the DVD/leading questions training and the Multi-
Method Enhanced workshop, subjects were told that this training workshop is part of a 
research project involving employee health attitudes and awareness.  Consent forms 
previously distributed were collected by the facilitator after being signed by the subjects.  
Subjects were told that participation in the training as well as participation in the research 
study are both voluntary.   
Comparison of delivery and specific content of workshops 
The format of the Multi-Method Enhanced workshop involved multiple training 
methods that are supported by research evidence.  These methods included:  personal 
testimonies or stories (modeling), lecture with Power Point presentation and note taking, 
creative illustrations, discussion, small group problem solving or scenarios and 
demonstrations (modeling) with subject participation.  While both workshops contained 
the same core information, the enhanced version provided a much more comprehensive 
training experience with additional information covered.  Table 3.2 provides an overview 
of the content and order of the training slides and topics covered by type of training 
method.  This table also indicates which of the speakers presented the information in the 
slide and whether the specific slide was used for the enhanced workshop, the DVD-based 
workshop, or both workshops.  Detailed descriptions of the content and delivery of the 
two different workshops are located in Appendix C, as a resource for clinicians who wish 
to replicate the training.   Several commercially available materials such as brochures and 
flyers about OP were made available to all the participants at an information/resource  
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Table 3.2:  Outline of Osteoporosis Workshop Slides 
Slide  Content      Enhanced DVD 
1 “Title slide: Osteoporosis Education Workshop:  
Promoting Strong Bones for You and the Individuals 
with Disabilities that You Support,”   (Facilitator/Co-
investigator/CTRS). 
X X 
2 Introduction of Presenters (or professional staff who 
developed the workshop- for DVD-based workshop) 
(Facilitator/Co-investigator/CTRS)  
X X 
3 “Pre-Workshop Forms and Surveys” (plus 
explanation of research study, voluntary participation 
and consent forms) (Facilitator/Co-
investigator/CTRS) 
X X 
4 Workshop Outline (Facilitator/Co-
investigator/CTRS) (Note-condensed outline used for 
the DVD-based workshops) 
X X 
5 Continued…Workshop Outline-(Facilitator/Co-
investigator/CTRS) (Note-condensed outline used for 
the DVD-based workshops) 
X X 
6 “Tell Us About You” –(Facilitator/Co-
investigator/CTRS)  
X X 
7 “Promoting Strong Bones: How many bones are in 
the adult human body?” (Facilitator/Co-
investigator/CTRS) 
X X 
8  Contest Answer: 206   (Facilitator/Co-
investigator/CTRS) 
X X 
9 “Definition of Osteoporosis” (Facilitator/Co-
investigator/CTRS) 
X X 
10 “Why is it important to learn about osteoporosis”  
(Facilitator/Co-investigator/CTRS) 
X X 
11 “Personal Success Story” (Facilitator/Co-
investigator/CTRS) 
X X 
12 Introduction to DVD presentation (Facilitator/Co-
investigator/CTRS) “Healthy Body Healthy Mind. 
Treating and Preventing Osteoporosis” 
 X 
12 “Osteoporosis basics” [Physical Therapist(PT)] X  
13 More “Osteoporosis basics” (PT) X  
14 “Demographics” (PT) X  
15 “Spine changes showing Osteoporosis”  (PT) X  
16 “Osteoporotic and Normal Vertebrae”  (PT) X  
17 “Bone Architecture”  (PT) X  
18 “Uncontrollable Factors” (PT) X  
19 “Controllable Factors” (PT) X  
20 “Exercise: A Key to Prevention (PT) X  
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21 “Exercise Frequency and Duration” (PT) X  
22 “LIVE: Load, Intensity, Vary, Enjoy” and Exercise 
demonstrations with active participation (PT) 
 
X 
 
23 “RDA-Calcium & Vitamin D” [Registered Dietitian 
(RD)] 
X  
24 “Bone loss increases as humans age” (RD) X  
25 “Lifespan Bone Loss” (RD) X  
26 “Foods rich in calcium” (RD) X  
27 “Dairy products: very good source of calcium” (RD) X  
28 “How much calcium is in the body?” (RD) (Creative 
demonstration) 
X  
29 “Sources of Vitamin D” (RD) X  
30 “Vitamin D metabolism” (RD) X  
31 “How to read a food label” (RD) X  
32 “Choose the Best Recipe” (RD) X  
 13 & 
33 
“Review: Osteoporosis Treatment Options” (PT-
Enhanced; Facilitator/Co-investigator/CTRS-DVD-
based) 
X X 
14 & 
34 
“Practical ways to promote bone health for yourself 
and the individuals with disabilities who live here” 
(PT-Enhanced, Facilitator/Co-investigator/CTRS-
DVD-based) 
X X 
15 & 
35 
“Wrap-up!” (Facilitator/Co-investigator/CTRS) X X 
 
table along the rear side walls of the conference room where participants could browse 
after the conclusion of both the enhanced workshop and DVD-based workshop.  
Participants were not invited to access these resources until the very end of the 
workshops so as to not impact the results of the pre and/or post-workshop surveys.   
Treatment of the Data 
The subsections within this treatment of data section include treatment of the 
demographic information, creation of variable sets for analysis, and hypothesis testing.   
Treatment of Demographic Data 
Chi-Square Tests of independence were conducted using the demographic data to 
determine if the groups of participants based on the two different active treatments 
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(workshop types) were independent.  This is important as it indicates whether the groups 
were similar in terms of demographics prior to the active treatment being provided.  If 
they were not the same, this may indicate that the demographic variables were 
confounding variables such that significant differences between the treatment groups in 
terms of demographics could have impacted the pre and post-treatment survey results.  
     Variables from the categories included in the demographics survey, having more than 
2 possible answers (age range and race), were collapsed into variable sets with just two 
different answer possibilities per demographic category.  The variables for race/ethnicity 
were transformed to the two variables of minority race, or not a minority race.  The age 
range variables were transformed into age 50 and under, or age over 50.  This was done 
due to the small sample size, in order to conduct the Chi-square analysis using a 2x2 
table, which then met the Chi-Square test assumption that each cell should have a 
numerical value of at least 5.  This helps to ensure the accuracy of the Chi-square 
analysis.  
Creation of Variables for Analysis 
Data obtained from the pre-workshop and post-workshop survey tools were 
initially entered into SPSS-20 Statistical Analysis Software (IBM Corp., 2011) according 
to subject number.  These surveys included subscales that were to be scored separately. 
The OKT included the OKT Calcium Subscale and the OKT Exercise Subscale. These 
two subscales hold items #1-#9 in common, thus the exercise subscale contained the sum 
of items #1-16 and the calcium subscale was comprised of the sum of items #1-9 plus 
items #17-24.  The same procedures were used to create new variables according to 
subscales of the OHBS.  The OHBS has 7 different subscales which pertain to: 
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susceptibility (6 items), seriousness (6 items), benefits of calcium (6 items), benefits of 
exercise (6 items), barriers-calcium (6 items), barriers-exercise (6 items), and health 
motivation (6 items).  Each OHBS subscale was created as the sum of relevant items. 
This procedure was also utilized for creating the exercise and calcium subscales of the 
OSES; however, OSES subscales were averaged across the total number of items (6) in 
the subscale. 
The last task regarding the creation of new variables involved creating difference 
scores.  This was necessary in order to compare change scores for the two independent 
groups from the pre-workshop surveys to the post workshop surveys.  These were created 
based upon each specific subscale post-test score minus the corresponding subscale pre-
test score.  This provided the variables necessary to complete identified statistical 
analysis procedures.  
  Hypothesis Testing 
Nonparametric tests were identified as being most appropriate for use due to the 
sample size being smaller than anticipated (n=23), (Pett, 1997).  It has been asserted that 
“parametric tests are more powerful than nonparametric tests only if the assumptions of 
the parametric test under consideration have been met” (p.17), although it is also noted 
that data rarely meets all the assumptions of a statistical test.   The increased use of 
nonparametric tests in health care related research seems to be appropriate in that these 
tests accept small sample sizes, can use ordinal level data, and can accommodate 
sampling distributions that are irregular.     
The Wilcoxon Signed Ranks Test was chosen to address research questions one 
and two, which dealt with the question of whether the specific workshops had a 
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statistically significant impact from pre to post workshop.  This nonparametric rank based 
test has been recommended for use in evaluating an intervention’s effectiveness from pre 
to post test.  It is an effective test to use when there is a small sample size and when the 
data is continuous and there are paired observations (Pett, 1997).   It is noted that “the 
Wilcoxon signed ranks test has been used widely in the health care research literature” 
(p.113).  It is known as a test that is flexible given “a variety of situations and with 
different sample sizes and few restrictions” (p.113).    
The Mann-Whitney U Test was chosen as the most appropriate statistical test to 
utilize for comparing the effect of the two different training approaches, one to another.   
This test was developed for use when there are two samples that are independent of one 
another.  The Mann-Whitney U Test is similar to the parametric t-test in that it “compares 
measures of central tendency between two independent groups” (p.169).  The two tests 
differ however, in that the Mann-Whitney U Test compares median scores while the t-test 
compares mean scores; however, both can be used to compare change scores (Pett, 1997).   
In our case, we wanted to compare the differences in changes between pre and post 
workshop survey scores, by type of treatment group.   
The three test assumptions (Pett, 1997, p.173-174) of the Mann-Whitney U Test 
include: 
• The independent variable is the same in both conditions and the dependent 
variable’s scale of measurement is ordinal or higher.   
• The data collected are from two independent groups that were randomly selected 
and from which independent observations occurred. 
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• The distributions of the dependent variable in the independent groups has a 
similar shape   but the shape does not need to be identified as a normal bell curve 
and there can also be difference in regard to the measures of central tendency.   
To test the assumption that the two independent groups have similar shapes of 
distributions, the Kolmogorov-Smirnov test was used.  This test confirmed that the two 
independent groups did in fact have similar shapes of distributions.  No significant 
difference in the shape of the distributions was found.  Because our data and subject 
groups better met the assumptions of the Mann-Whitney U Test than the t-test, the Mann-
Whitney U Test was used. Our treatment group size was smaller than anticipated (n ≤ 13) 
and when considering a parametric test “a minimum sample size of 30 subjects per group 
has been recommended” (Pett, 1997, p.13).  The Mann-Whitney U-test was used the 
compare the median difference scores of pre and post- test subscales on the Osteoporosis 
Knowledge Test and the Osteoporosis Health Belief Scale, by type of training provided.  
In addition, the Mann-Whitney U Test was used to compare the median scores between 
groups for the Osteoporosis Self-Efficacy Scale, which was administered at the 
conclusion of the training sessions.    
To determine the overall effectiveness of the Osteoporosis Education Workshops 
from pre-workshop to post-workshop, a single sample t-test was used to analyze the OKT 
and OHBS data without regard to treatment type.  We decided to use the t-test in this 
situation as the entire sample was used for this calculation (n=23) so we were closer to 
meeting the assumptions for use of this parametric test. 
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CHAPTER 4-ANALYSIS OF DATA AND DISCUSSION OF RESULTS 
      
The purpose of this study was to examine whether the provision of osteoporosis 
(OP) related training to employees resulted in increased employee knowledge and 
accurate beliefs regarding OP.  Two different types of employee OP training were 
provided in a comparison group design to examine if significant differences in OP 
knowledge and beliefs resulted and whether those results can be attributed to the type of 
training received.    
      This chapter is organized according to the following topics:  a) recruitment and 
confirmation of subjects, b) demographics and descriptive statistics, c) survey treatment 
of data, d) inferential statistics, and e) discussion of findings.  
Recruitment and Confirmation of Subjects 
 
The convenience sample of 75 possible staff members who work day shifts on 
one of four identified group homes (3C, 3D, 3A, 7C) all received a letter from the co-
investigator inviting them to participate in the OP education research study (see appendix 
A).  The letters were sent, through interoffice mail, in sealed envelopes.  An approved 
consent form was also included in each envelope.  These potential participants were 
asked to either call or e-mail the co-investigator to indicate that they wished to register 
for the training.  They were told that the co-investigator would contact those who had 
registered for the training to provide specifics as to the date and time of the training 
workshop that would be held for their group home.  It was clearly indicated that they 
would participate in the same training as their coworkers from their group home.  They 
were asked to either send signed consent forms to the co-investigator through interoffice 
mail or to bring their signed consent forms with them to the training.    
 64 
 
Of the 75 invitations that were mailed, the following numbers of staff pre-
registered by the original deadline established: 4 from Home 3C, 7 from Home 3D, 1 
from Home 3A, and 5 from Home 7C.  The co-investigator called these individuals to 
provide the day and time of the training and to confirm their registration.  The co-
investigator reminded them of the requirement to read and sign the consent form and to 
either mail that to the co-investigator in advance or to bring the form with them to their 
workshop. 
Due to fewer overall responses than anticipated, it was decided to extend the 
deadline for registration, to facilitate a larger sample size.  The co-investigator went to 
each home, and arranged to speak to the day shift staff members to talk to them about the 
OP workshops and invite them to participate if they wished to.  They were asked to 
contact the co-investigator if they wished to register and were told about the requirement 
to read and sign the consent form if they wished to participate in the research project.  
This resulted in additional subjects registering for the workshops.   
All subjects were contacted by the co-investigator for the purpose of confirming 
the day and time of the workshops and to ensure they understood that this is a research 
project and that participation is totally voluntary.  They were also informed about the 
forms they would need to complete.  The type of treatment each intact group would 
receive (Multi-method enhanced workshop or DVD-based/leading question workshop) 
was determined by draw after each workshop date and time was established.  The final 
count of subjects who registered and completed the workshops was:  5 from Home 3C, 6 
from Home 3D, 6 from Home 3A, and 6 from Home 7C.  Therefore, the total number of 
subjects who participated in the training was 23. 
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Homes 3C and 7C were randomly chosen by draw to receive the enhanced 
training workshop while Homes 3A and 3D were randomly chosen by draw to receive the 
DVD-based training.  The draw was conducted by the co-investigator and the physical 
therapist who was a workshop co-presenter.  The order of the workshops conducted were 
Workshop #1-Home 3C (July 24, 2012), Workshop #2-Home 3D (July 26, 2012), 
Workshop #3-Home 3A (August 8, 2012) and Workshop #4-7C (August 15, 2012). 
Demographics and Descriptive Statistics 
 
The composition of the subject sample, in terms of the demographic variables of 
gender, ethnicity/race, whether English is their second language, age range, whether they 
had received bone density testing, and whether they had received OP training previously, 
is presented in the frequency Table 4.1 below.   
Table 4.1: Demographics Frequency Table with Chi-Square Statistics 
 Enhanced  
n=11 
DVD-based  
n=12 
Chi-Sq,df,p 
Number of Females 9 12 2.39, 1, .12 
English as Second Language 8 10 3.79, 1, .538 
Minority Race/Ethnicity 10 11 1.14, 1, .286 
Age 50 or less 5 5 .034, 1, .855 
Previous OP education 0 2 2.008, 1, .156 
Previous bone density scan 4 4 .00, 1, 1.00 
 
The intact groups who received the enhanced training were from Homes 3C and 
7C.  Using SPSS-20 Statistical Analysis Software, the data for these groups were 
combined to create a single grouping variable (Enhanced Training Group) composed of 
eleven subjects representing 47.8% of total subjects.  Intact groups that received the 
DVD-based training were from Homes 3D and 3A and these were also collapsed into a 
single group (DVD/leading question Group) comprised of twelve subjects representing 
52.2% of total subjects.   
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Statistical Analysis was conducted using SPSS-20 to determine if the two groups 
were independent of each other, prior to the active treatment.  The Chi Square Test of 
independence was conducted on these categorical demographic variables, to test the null 
hypothesis that there were no significant differences between groups on subject 
background characteristics.    An alpha level of .05 was established. The results of the 
Chi-Square tests of independence are provided in Table 4.1. 
Treatment of Survey Data 
 
      Once variables were created, all available raw survey data was transferred from 
the hardcopies of the survey tools and entered into the SPSS-20 Statistical Analysis 
Software to prepare for data analysis.  It was determined that some subjects had missed 
items on some survey tools.  The lowest number of data points missing was 1 item on the 
OHBS post-test for the enhanced group.  The highest number of data points missing were 
a total of 7 for both the OKT pre-test and for the OHBS Post-test, for one subject in the 
DVD/leading question group.  It was determined that mean replacement was an 
acceptable method of handling missing data when only one or two data points were 
missing from a subject’s survey subscale.  In this study, data were replaced using mean 
replacement when no more than two data points were missing for any individual survey 
tool subscale completed by a specific subject. Therefore, the investigator manually 
calculated the mean replacement scores when no more than two data points were missing 
from the survey subscale of subjects on an individual basis.  This was calculated by 
taking the scores of the questions from that specific subsection and survey that were 
answered by the subject, and dividing that score by the total number of items answered 
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by the subject in that subscale of the survey.  The result was the mean replacement value 
for the missing item on the subscale.      
 Summary of Replacement of Data Points 
The number of data points replaced for each survey tool and by training group are 
indicated in table 4.2 below.  A total of 32 data points were replaced.  The range of total 
data points replaced per subject is 0 to 9 out of a total of 144 data points per subject 
calculated from the combination of data point totals of the OKT-Pre-test, OKT Post-test, 
OHBS Pre-test, OHBS Post-test and the OSES. The range of data points replaced per 
subject for any one of the specific survey subscales is 0-2. 
TABLE 4.2- Table of Mean Replacement Points 
 
Survey Tool      Enhanced DVD-based 
Osteoporosis Knowledge Test (OKT)-Pre test 2 6 
Osteoporosis Knowledge Test (OKT)-Post test 0 7 
Osteoporosis Health Belief Scale (OHBS)-Pre test 3 6 
Osteoporosis Health Belief Scale (OHBS)-Post test 1 7 
Osteoporosis Self-Efficacy Scale (OSES) 0 0 
TOTALS 6 26 
 
Missing Data Reporting  
Another issue was how to handle missing data in one case where a subject had 
missed an entire page of items on a subscale.  To be specific, subject #33 missed an entire 
page of the OHBS-pre-test.  Subject #33 received the DVD/leading questions training.  In 
this case, we reported these data as missing, and the affected subscales of the 
corresponding survey tool of this particular subject were not utilized for data analysis.   
      There were a few cases where an entire survey was missing.  The missing surveys 
were the OKT-Pretest and the OHBS Pre-test for subject #22.  This subject received the 
DVD/leading questions training.  In this case we reported these data as missing, and we 
only utilized the OSES of this subject in data analysis.     
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Surveys Completed Incorrectly 
The last issue related to handling data had to do with two instances where subjects 
completed the OSES survey incorrectly.  The OSES surveys of subjects #26 and #41 
could not be utilized for data analysis because the OSES surveys were not completed 
according to the directions provided at the top of the test.  Subject #26 received the 
DVD/leading questions training while subject #41 was in the enhanced training group.  
Rather than placing an “x” on each line corresponding to a question or statement on the 
survey, the subjects circled the statement at the right side of this visual analog type 
survey which said “very confident”.  As a result we could not score these surveys 
accurately and they were not utilized. 
Table 4.3 Descriptive Statistics for the OKT, OHBS, and OSES.  
 Enhanced DVD 
 Pre-Test Post Test Pre-Test Post- Test 
 Mean (sd) 
n 
Mean (sd) 
n 
Mean (sd) 
n 
Mean (sd) 
N 
OKT--Exercise 9.83(3.45) 
11 
11.45(3.98) 
11 
9.10(2.46) 
11 
13.60(1.99) 
11 
OKT-Calcium 9.82(3.99) 
11 
12.18(3.63) 
11 
9.03(2.86) 
11 
13.14(1.20) 
11 
OHBS-Susceptibility 14.58(6.37) 
10 
15.3(7.24) 
10 
17.73(4.71) 
11 
19.8(4.15) 
11 
OHBS-Seriousness 17.1(3.31) 
10 
21(2.71) 
10 
19.2(3.49) 
11 
27.13(2.65) 
10 
OHBS-Benefits Exercise 25.8(4.37) 
10 
26.2(3.73) 
10 
24.78(1.95) 
10 
27.13(2.65) 
10 
OHBS-Benefits Calcium 21.5(4.50) 
10 
24.76(4.49) 
10 
22.18(2.97) 
10 
24.91(2.30) 
10 
OHBS-Barriers Exercise 13.1(3.18) 
10 
13.8(4.21) 
10 
13(4.22) 
11 
12.42(3.97) 
11 
OHBS-Barriers Calcium 14.6(3.81) 
10 
14.3(4.99) 
10 
13.59(3.77) 
11 
12.90(3.53) 
11 
OHBS-Health Motivation 23.6(4/03) 
10 
23.9(3.78) 
10 
25(4.29) 
11 
26.09(5.32) 
11 
OSES-Exercise   75(18.06) 
10 
 85.74(10.80) 
11 
OSES-Calcium  79.68(13.90) 
11 
 84.30(13.25) 
11 
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Descriptive Statistics  
Mean scores for each survey subscale were calculated using SPSS, by training 
type. The mean scores for the OKT and OHBS are provided in Table 4.3 and these reflect 
both pre and post workshop means for each of the subscales in these tests.  The mean 
scores for the OSES, which are also included in Table 4.3, reflect only the post-workshop 
means for both OSES subscales.   In addition, the mean scores and standard deviations of 
the difference scores on the OKT and the OHBS were calculated.  The results are 
presented in table 4.4.  
Table 4.4-Descriptive Statistics for Difference Scores 
 Group 1-Enhanced Group 2-DVD 
 Mean (sd) 
N 
Mean (sd) 
n 
OKT-Exercise 1.62(2.65) 
11 
4.51(3.01) 
11 
OKT-Calcium 2.36(1.91) 
11 
4.11(2.55) 
11 
OHBS-Susceptibility .72(3.24) 
10 
2.07(3.59) 
11 
OHBS-Seriousness 3.90(1.29) 
10 
1.34(3.93) 
10 
OHBS-Benefits Exercise .40(3.37) 
10 
2.42(2.59) 
10 
OHBS-Benefits Calcium 3.26(2.84) 
10 
2.82(2.26) 
10 
OHBS-Barriers Exercise .70(2.36) 
10 
-.58(3.48) 
11 
OHBS-Barriers Calcium -.30(4.14) 
10 
-.68(2.95) 
11 
OHBS-Health Motivation .30(2.11) 
10 
1.09(3.96) 
11 
 
Inferential Statistics  
 
The purpose of this study was to examine whether the provision of OP related 
training to employees’ resulted in increased employee knowledge and health beliefs 
regarding OP.  Two different types of employee OP training were provided in a 
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comparison group design to examine if significant differences in OP knowledge and 
beliefs resulted and whether those results can be attributed to the type of training 
received.   Statistical tests were chosen, based on their appropriateness or the assumptions 
of the particular test, to address research questions one through four. 
Research Questions One and Two  
The non-parametric Wilcoxon Signed Rank test was chosen to answer research 
questions one and two:  
1. “Will an enhanced OP education workshop for professional care staff, 
which is built upon the Health Belief Model (HBM) and Social Cognitive 
Theory (SCT), and using multiple evidenced-based instruction methods 
and teaching techniques, have a significant positive impact on staff’s OP 
knowledge and beliefs?”   
2. Will OP education consisting of a DVD presentation paired with an 
outline containing leading questions have a significant positive impact on 
staff’s OP knowledge and beliefs? 
The Wilcoxon Signed Rank test is recommended for use when you wish to 
compare medians of a distribution, when you have pre-treatment and post-treatment data, 
and when there is a small sample size.  In this case, we compared the difference scores 
between the pre-workshop and post-workshop surveys for the enhanced workshop and 
for the DVD-based workshop to determine whether the separate workshops had a 
significant positive impact on the OP knowledge and beliefs of the participants.  The test 
statistics for the Wilcoxon Signed Rank Test are provided in Table 4.5.  Based on an 
established alpha level of .05 we are instructed to reject the null hypothesis, that the 
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median difference between the pairs of scores is zero, in three subscales for the enhanced 
group and in four subscales or the DVD-based group.  The enhanced training seemed to 
have a significant positive impact in the OKT-Calcium, OHBS-Seriousness, and OHBS-
Benefits of Calcium Subscales.  The effectiveness of the enhanced training approached 
significance in the OKT-exercise subscale.  The DVD-based training had a significant 
positive impact in the OKT exercise, OKT Calcium, OHBS Benefits of Exercise and 
OHBS Benefits of Calcium subscales.  The results of this test will be discussed and 
interpreted further in the following chapter. 
Table 4.5: Wilcoxon Signed-Rank Test Statistics (b=positive, c=negative)  
Variables-Difference 
Scores 
Research Question 1 
Enhanced Group 
Research Question 2 
DVD-Based Group 
 Z Value P Value Z Value P-Value 
OKT-Exercise -1.840(b) .066 -.703(b) .007 
OKT-Calcium -2.820(b) .005 -2.759(b) .006 
OHBS-Susceptibility -.892(b) .372 -1.697(b) .090 
OHBS-Seriousness -2.825(b) .005 -1.011(b) .312 
OHBS-Benefits Exercise -.524(b) .600 -2.252(b) .024 
OHBS-Benefits Calcium -2.527(b) .012 -2.524(b) .012 
OHBS-Barriers Exercise -.736(b) .461 -.626(c) .531 
OHBS-Barriers Calcium -.351(c) .726 -.778(c) .437 
OHBS-Health Motivation .512(b) .609 -.972(b) .331 
 
Research Question Three 
 To examine research question three “Is there a difference in the impact of the two 
training approaches?”, an independent samples Mann-Whitney U test was utilized to 
analyze the difference scores (pre and post workshop tests) for each subscale of the OKT, 
and the OHBS, by type of training group.  The independent samples Mann-Whitney U 
Test statistics are provided in Table 4.6. 
 The results of the Mann-Whitney U test failed to reject the null hypothesis that 
no significant difference exists between the difference scores of the subjects receiving 
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Table 4.6 Mann-Whitney U statistics for Difference Scores 
Variables-Difference Scores Mann-Whitney 
U Value 
p value 
OKT- Exercise 27.5 .030 
OKT-Calcium 33.0 .069 
OHBS-Susceptibility 37.5 .215 
OHBS-Seriousness 27.0 .079 
 OHBS-Benefits Exercise 32.0 .166 
OHBS-Benefits Calcium 47.0 .819 
OHBS-Barriers Exercise 36.5 .186 
OHBS-Barriers Calcium 51.5 .804 
OHBS-Health Motivation 43.0 .392 
  
enhanced training and those who received the DVD/leading question training, in all but 
the OKT exercise subscale.  We were instructed to reject the null hypothesis for the OKT 
exercise subscale based on the statistical analysis.  The established significance level 
was .05, the p value for the OKT-exercise difference score calculation was .030, and the 
Mann-Whitney U test statistic was 27.5.  
Research Question Four 
 
Research question four “What OP self-efficacy scores will be reported at the 
conclusion of the employee training and is there a significant difference in the self-
efficacy scores of the different treatment groups?” was addressed by performing a Mann-
Whitney U test on the OSES calcium and exercise subscales which were completed at the 
end of the training sessions.  This was done to determine if there was a statistical 
difference between the enhanced training group and the DVD-based training group.  
Table 4.6 presents the Mann-Whitney U statistic and corresponding significance level (p-
value) for the two different OSES scales by type of training group.  For the OSES 
exercise subscale, statistical analysis instructed us to reject the null hypothesis that there 
was no statistical difference between the survey results of the group that received the 
Multi-Method Enhanced Workshop and the group that received the DVD/leading 
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question based training.  Because the OSES exercise and calcium subscales were only 
administered after the workshops, the OSES survey only compared the scores by type of 
training provided and did not compare pre and post workshop scores.     
Table 4.7: Mann-Whitney U Test Results for Self-Efficacy Scales 
Variables	   Enhanced	  Mean	  
Rank	  
DVD	  Mean	  Rank	   Mann-­‐Whitney	  
Statistic	  
P-­‐Value	  
OSES	  Exercise	   8.05	   13.68	   25.5	   .036	  
OSES	  Calcium	   9.65	   12.23	   41.5	   .349	  
  
 Comparison of the mean scores indicated that the significant differences in the 
two subscales (OKT exercise and OSES exercise) were not in the expected direction.  
Calculations indicate that the DVD/leading question training resulted in significantly 
greater improvement in the OKT exercise subscale.  A comparison of mean scores on the 
OSES exercise subscale appear to indicate that the subjects who attended the 
DVD/leading question training reported themselves as having a higher exercise self-
efficacy than the subjects who attended the enhanced training.  Due to the fact that the 
OSES was not administered prior to the training workshops, we cannot infer whether or 
not the training actually impacted the self-efficacy of the subjects.        
Overall effect of training workshops 
To test whether the OP training had a significant impact on the knowledge and 
health beliefs of the entire group of subjects, without regard to the type of training 
received by the subjects, a single group t test was used to analyze the difference scores 
between the post and pre surveys, by subscale. The test statistics are provided in Table 
4.8.  The information presented in Table 4.8 indicates that both training approaches 
created significant effect in some areas.  To be more specific, significant increases in 
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accurate employee knowledge and health beliefs pertaining to OP were confirmed 
through the T-test calculation, for the OKT calcium subscale, the OHBS seriousness 
subscale, and the OHBS benefits of calcium subscale.  This supports the hypothesis that 
the OP training resulted in a significant improvement in employee osteoporosis 
knowledge and accurate health beliefs, in these specific areas.  In addition, analysis of the 
difference scores between post-test and pre-test indicated that the results were 
approaching the significance level for the OHBS Benefits of Exercise and the OHBS 
Susceptibility Subscales.  For these two subscales there appears to be a difference but that 
difference does not quite reach a level of statistical significance. These findings support 
an indication of the success of the overall training to increase accurate employee  
Table 4.8:  t-test results   
Variables-Difference Scores Mean difference t df Sig. (2-tailed) 
OKT- Calcium 3.24 6.39 21 .00 
OHBS-Susceptibility 1.43 1.92 20 .07 
OHBS-Seriousness 2.62 3.74 19 .00 
OHBS-Benefits Calcium 3.04 5.42 19 .00 
OHBS-Benefits Exercise 1.41 2.03 19 .06 
OHBS-Barriers Calcium -.50 -.66 20 .52 
OHBS-Barriers Exercise .03 .04 20 .97 
OHBS-Health Motivation .71 1.03 20 .31 
  
knowledge and health beliefs in several areas pertaining to OP.  Further review of the 
above analysis shows that neither method of training had an effect on the barrier scale or 
the beliefs about health motivation scale. 
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CHAPTER 5- SUMMARY, FINDINGS, CONCLUSIONS, & RECOMMENDATONS 
 
Summary 
 
The purpose of this study was to examine whether the provision of OP related 
training to employees resulted in increased employee knowledge and accurate beliefs 
regarding OP.  Two different types of employee OP training were provided in a 
comparison group design to examine if significant differences in OP knowledge and 
beliefs resulted and whether those results can be attributed to the type of training 
received.    
The subjects of this study were 21 adult female staff and 2 adult male staff that 
provided direct care to individuals with ID who resided in the group homes where the 
staff worked during the summer of 2012.   Subjects participated in the research project in 
their intact groups based on the group home in which they worked.  The convenience 
sample included staff from Homes 3A, 3C, 3D, and 7C at the Northern Virginia Training 
Center, in Fairfax, Virginia, who volunteered to participate.   
Staff members were randomly assigned by intact group to either the Multi-Method 
Enhanced OP workshop or the DVD/leading question OP workshop.  Both types of 
training incorporated some evidence-based teaching techniques, although the enhanced 
training featured three speakers who incorporated a variety of evidenced based teaching 
techniques and information into their sessions.  Examples include modeling, creative 
demonstrations, group participation, etc.  In addition, more components of the SCT were 
incorporated into the strategies of the Multi-Method Enhanced Workshop.  Details about 
the teaching techniques and content of the workshops, is included in chapter 3.  Appendix 
C includes more specific descriptions of both workshops.  
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Findings 
Data analysis indicated the findings as follows: 
1. The background characteristics of the two groups of participants were relatively 
the same prior to the OP workshops being provided.  There were no significant 
differences in the group demographics prior to treatment. 
2. Statistically significant improvement was seen in some subscales for both the 
enhanced workshop group and the DVD-based workshop group, from pre to post 
workshop survey, based on the results of the Wilcoxon Signed-Rank test.  The 
enhanced group seemed to show a statistically significant difference on the OKT-
Calcium, OHBS-Seriousness and OHBS-Benefits of Calcium scales.  The DVD 
based group seemed to show a statistically significant difference on the OKT-
Exercise, OKT-Calcium, OHBS-Benefits of Exercise and the OHBS-Benefits of 
Calcium scales.   
3. When the Mann-Whitney U test was utilized to examine the difference between 
the effectiveness of the two trainings, a significant difference was found between 
the pre workshop and post workshop scores (difference scores) on only the OKT 
exercise subscale. The significant difference between the pre workshop and post 
workshop scores (difference scores) on the OKT exercise subscale, were not in 
the expected direction.  The participants of the DVD-based training showed a 
significant improvement in their OKT exercise scores when compared to the 
participants in the enhanced training group. 
4. A significant difference was found in the post-workshop OSES exercise scores 
between the DVD-based training group and the enhanced training group.  Review 
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of mean scores indicates that the subjects who attended the DVD-based training 
self-reported a higher level of exercise self-efficacy than the subjects who 
received the enhanced training. 
5. Aside from group differences noted above, there were significant differences in 
the pre to post scores (difference scores) on the OKT calcium, the OHBS 
seriousness, and the OHBS benefits of calcium subscales, when analyzed for the 
entire sample using the t-test. 
6. Differences in the pre to post scores (difference scores) on the OHBS benefits of 
exercise and the OHBS susceptibility subscales approached significance, when 
analyzed for the entire sample.  There appeared to be a difference but that 
difference did not reach statistical significance. 
Limitations 
 
Several limitations existed within this study.  A key limitation was the small 
sample size. This was dealt with effectively by utilizing a relatively robust non-
parametric test which is acceptable for use with small sample sizes, to determine if 
significant differences in scores on the survey tools existed based on the type of training 
received.  This was also dealt with by combining demographic variables to create fewer 
cells for more accurate Chi-square analysis.  Another limitation was the lack of 
randomization on an individual basis.  One manner of improving this was to randomly 
assign intact groups to the type of treatment provided.   Although this study could not be 
considered a true experimental study, a quasi-experimental design was utilized as 
effectively as possible.  Unfortunately, because individual randomization was not 
utilized, the conclusions of the study cannot be generalized to the wider population 
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group.  Other possible limitations that may have impacted results included a few overall 
missing data points, approximately one fourth of the subjects in one group arriving very 
late for their training workshop, two survey tools not completed according to instruction 
(for two different subjects), an entire page of one subscale missing, and two entire 
surveys missing (for one subject). 
Another concern regarding limitations has to do with three items on the OKT 
survey instrument and the fact that the presenters were not in total agreement with the 
wording and accuracy of these items.  This may have impacted how the material for these 
specific items was presented in the enhanced workshop with the three presenters.  If a 
presenter is not in full agreement with an item on a survey, they will be less likely to 
emphasize that information.  It was essential to the presenters that the information 
presented be accurate based on current research findings.  While we liked the survey 
tools in general, updates of some items are indicated.  The concerns had to do with items 
numbered 11 and 13 on the OKT exercise subscale and item number 23 on the calcium 
subscale.  
In regard to item number 11 of the OKT exercise scale, the correct answer, 
according to the scoring key, is that bicycling is the most appropriate exercise to increase 
bone density, out of three possible choices.  The physical therapist did not agree that 
bicycling should be encouraged for prevention of OP or for increasing bone density, 
especially for those who already have been diagnosed with bone loss.  She stated that 
there are many other exercises that should be emphasized, because they are more 
beneficial.  Also, in cases where people already have bone loss, the flexion of the 
osteoporotic part of the spine, that occurs when riding a bicycle, may be contraindicated.  
 79 
 
Research evidence to support this position was provided in (Sinaki, 2007), which 
indicated that people who had engaged in regular exercises involving extension of the 
osteoporotic spine, had seen significant improvement when compared to those subjects 
who had engaged in flexion exercises or a combination of flexion and extension 
exercises. It was suggested that flexion of the osteoporotic spine may result in more 
vertebral compressions or fractures.  Sinaki also stressed that muscle strengthening as 
well as focus on increasing bone density is important.  She stated that “optimal exercise 
programs differ according to an individual’s cardiovascular health, bone density, muscle 
strength, and history of involvement in sports activity” (p.600).  Additional review of 
literature was conducted by the co-investigator, after the OP workshops had been 
conducted to further investigate specific exercise programs shown to maintain or increase 
bone density.  The International Osteoporosis Foundation (IOF) provided several 
recommendations available on their website at http://www.iofbonehealth.org in the 
document titled exercise recommendations.  They also confirmed the view that bicycling 
is not a recommended exercise for increasing bone density.  They state that “while 
virtually all physical activity reduces the risk of cardiovascular disease, swimming and 
cycling, for example, will rarely augment bone mineral density (BMD)” (IOF, p. 2).  
They went on to say that  
“with increasing age, however, the emphasis of exercise should switch gradually 
from bone loading to muscle loading in order to improve parameters of muscle 
function such as strength and coordination.  This also holds true for patients with 
advanced osteoporosis (characterized by multiple fractures and severely reduced 
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bone mineral density) to help them avoid further fractures, prevent falls, and to 
facilitate daily activities” (IOF, p.2).   
The other exercise scale item with which there were concerns had to do with 
question number 13.  Here the participant is asked to indicate the minimal length of time 
that people should engage in exercise to strengthen their bones.  According to the scoring 
key, the correct answer is 20-30 minutes.  The presenters agree that it is beneficial to 
engage in exercise for at least 20-30 minutes, however, they disagree that 20-30 
consecutive minutes are necessary to improve bone density.  This length of exercise is 
typically recommended for cardiovascular conditioning purposes, which is confirmed by 
the American Heart Association (AHA).  Their document entitled American Heart 
Association Recommendations for Physical Activity in Adults (nd) recommends “at least 
30 minutes of moderate intensity aerobic activity at least 5 days per week for a total of 
150, or at least 25 minutes of vigorous aerobic activity at least 3 days per week for a total 
of 75, and moderate to high intensity muscle strengthening activity at least 2 or more 
days per week for additional health benefits” (p. 1).  The physical therapist argued that 
weight-bearing exercises to increase bone density can be done in increments and do not 
have to necessarily be done for 20-30 uninterrupted minutes.  This lead to additional 
literature review to confirm the recommended exercise time for cardiovascular 
conditioning, and for increasing bone density.  Quinn (2011) noted that it is possible to 
see an increase in bone density in as little as 12 to 20 minutes of weight-bearing exercise, 
when done only three days a week.  The NOF also supports this view that 30-minute 
sessions on most days of the week, or the alternative of participating in several sessions 
that take place throughout the day are recommended. They go on to say that whether you 
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complete a 30 minute long session or several shorter sessions throughout the day, the 
resulting benefits do not differ. (NOF, retrieved July 7, 2013).   
The last concern with the OKT survey had to do with the calcium scale and 
specifically dealt with item number 23.  This item asks the participant to indicate the 
number of glasses of milk a person should drink to have the recommended amount of 
calcium needed.  The correct answer is 2 or more glasses.  The basic concerns with this 
item are that the recommended amount of calcium varies based upon the person’s age and 
gender (Ross et al., 2011).   
Conclusions 
Within the limitations of this study, the following conclusions were drawn which are 
believed to be warranted.  
1. The enhanced group showed statistically significant gains on the OKT-Calcium, 
OHBS-Seriousness, and OHBS-Benefits of Calcium subscales from pre to post 
workshop.   
2. The DVD-based group showed statistically significant gains on the OKT-
Exercise, OKT-Calcium, OHBS-Benefits of Exercise, and OHBS-Benefits of 
Calcium subscales from pre to post workshop. 
3. When compared to each other, the DVD-based group showed statistically greater 
gain in OP knowledge related to exercise, then did the enhanced group.   
4. When compared to each other, the DVD-based group reported self-efficacy 
related to exercise, at post-training only, significantly higher than the enhanced 
group.   
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5. Both OP education workshops had a significant positive effect on the OP 
knowledge and beliefs of participants, in the areas of OKT calcium, OHBS 
seriousness and OHBS benefits of calcium, when the entire single sample was 
used in analysis.   
6. Both OP education workshops approached a level of statistical significance in the 
areas of OHBS benefits of exercise and OHBS susceptibility, when the entire 
single sample was used in analysis.  
7. Since the sample group appears to be representative of the entire population of 
caregivers at NVTC, we believe that similar results would occur if the OP training 
was replicated using other group home staff at NVTC.  However, due to lack of 
randomization, we cannot make inferences about possible population results. 
8. When analyzed based on the type of training provided, statistically significant 
results that both types of training held in common were for the OKT-Calcium and 
the OHBS-Benefits of Calcium subscales.    The results differed in that significant 
change was found in the OHBS-Seriousness scores for the enhanced group but not 
for the DVD-based group while the DVD-based group showed significant change 
from pre to post workshop in the OKT-exercise and OHBS-Benefits of Exercise 
scores.   
9. Analysis based upon type of training received provides evidence that the 
DVD/leading question training was more effective in regard to the OKT 
exercise scale scores from pre to post workshop.  This effect was not in the 
expected direction.  The issues explained earlier, in the limitations section, 
may explain these results.  In addition: 
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a. The Multi-method Enhanced Workshops included much more information and 
activities and therefore, it may have been more difficult for participants to 
process and retain information about the key items that would be covered on 
the survey tools. In addition, the expanded amount of information and 
participatory activities may have resulted in increased knowledge that was not 
included or tested in the surveys. 
b.   A review of key points was incorporated at the end of the DVD/leading 
question based training due to the concern by the co-investigator, that 
participants may not have received some key information they needed to 
accurately complete the measurement tests.  Additional information that may 
not have been clear to the subjects who watched the DVD was therefore 
reviewed with those subjects at the end of the DVD/leading question training 
sessions.  
c. The DVD actually showed pictures of individuals bicycling, which may have 
prompted participants in the DVD-based training to choose that answer on the 
survey. 
d. The DVD-based workshops were facilitated only by the co-investigator 
(Recreation Therapist).  The RT was more aware of the survey tools and 
designed and taught the DVD-based training based on the content of the 
survey tools. 
Recommendations 
The following recommendations are made in regard to improving the organization 
and/or order of the OP workshops and administration of survey instruments for possible 
replications of this study and/or replication of the OP training workshops. 
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1. Spend more time explaining to participants how to score the survey tools.  This is 
especially important if a researcher plans to use the OSES with visual analog 
scale.  This is also important if a majority of the participants speak English as a 
second language.  In our study18 out of 23 participants spoke English as a second 
language which is 78% of the sample. 
2. Allow the participants more time to complete the survey tools.  Also, consider 
using a shorter version of the scales if available and possible.  This may help 
participants stay more focused and interested.  Perhaps we asked the participants 
to complete too much paperwork. 
3. Stress ahead of time to participants, the importance of arriving on time and 
contact the participants to confirm the start and end time of the workshops.  We 
had difficulty in one workshop where staff who worked the pm shift starting at 
2:00 pm was supposed to come to the workshop 1 hour earlier to participate, and 
staff who worked the Am shift was supposed to stay 1 hour later than their normal 
shift ended in order to complete the training.  Unfortunately, the Pm staff arrived 
late and the Am staff wanted to leave the training early.  This may have impacted 
the results of the training. 
4. All presenters should review the items on the survey tools in detail and discuss 
any concerns or disagreements about the survey items in advance.  Then, any 
revisions to the tools or revisions in workshop content should be agreed upon and 
should be based upon research findings. 
5. Someone other than the primary presenter or co-investigator should be assigned to 
collect all the pre and post workshop surveys and ensure they are clearly marked 
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with the participant number and whether they are pre or post workshop surveys.  
In the case of the DVD/leading question training, the co-investigator was the only 
person present at the training workshops.  Therefore, it was difficult to facilitate 
the training and also ensure that all surveys were collected and that each 
participant had correctly and entirely completed each survey. 
6. Determine the most appropriate dates to schedule the workshops and take care to 
make sure they do not occur during religious holidays.  During this study, two of 
the workshops occurred during a religious holiday that lasted several weeks. 
Some of the participants were fasting and could not partake of the free gourmet 
lunch or snacks that were incentives for coming to the workshop. 
Recommendations are also made in regard to revisions to the survey instruments.  
These recommendations include: 
1. Revise OKT exercise scale item number 11, to include the correct answer being an 
exercise recommended for increasing bone density and preventing OP that is 
supported by recent research and is not contraindicated for people with OP.  We 
recommend eliminating “bicycling” and replacing it with “jumping rope”.  
2. Revise OKT exercise scale item number 13, so that it is clear that 20-30 minutes 
of exercise is recommended, but that to build bone density, weight-bearing activity 
is key and it does not necessarily have to be done for 20-30 straight minutes.  
Weight-bearing activity can be done in smaller increments of time. 
3. Revise OKT calcium scale item number 23, so it indicates the number of ounces of 
the two glasses of milk recommended, in order for to have the correct calcium 
intake according to the RDA of calcium.  Consideration should also be given to 
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adding the gender and age of the person who would be drinking the milk, in the 
survey item.  This is important because the RDA of calcium varies by gender and 
age. 
4. Revise the OSES scales so they are measured by another method other than visual 
analog.  Our experience with this survey was that some participants did not 
understand how to score the survey and as a result, they completed it incorrectly. 
The following recommendations pertain to further research in the area of 
providing OP training to staff members and other people who provide direct care to 
people with ID/DD and/or pertaining to the prevalence of OP in the population of people 
with ID/DD and methods of preventing OP in persons with ID/DD.  Based on previously 
discussed issues, limitations and conclusions it is recommended that: 
1. Further research should be conducted, replicating the workshop formats in the this 
study to further test the results of the two different formats, on the OP knowledge 
and beliefs of people who provide care to people with ID/DD.   
2. Further research should be conducted, using larger sample sizes to determine if 
similar results occur. 
3. Workshop content and methods should continue to be improved and made 
available to community group homes and other living environments where staffs 
provide direct support to people with ID/DD. 
4. Research studies should be conducted where the bone density of people with 
ID/DD are tested to gather specific prevalence data about OP in this population. 
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5. RT and/or multidisciplinary treatment programs should be developed and tested to 
determine their effectiveness in increasing the bone density of people with ID/DD 
or maintaining current bone density. 
Implications for Staff OP Education 
Administrative implications for planning and conducting OP education workshops 
and training for staff members who provide direct care to people with ID/DD are 
discussed in closing.  The original purposes of this research project were to determine if 
OP education provided to direct care staffs that support people with ID/DD would be 
effective in increasing the staffs OP knowledge and accurate OP health beliefs, and to 
determine whether there would be a significant difference in OP knowledge and OP 
health beliefs from pre to post workshop by type of training provided.  In addition, we 
planned to examine the self-efficacy scores after the training was provided to determine 
any difference between the two groups in self-efficacy scores and to explore areas where 
additional training or support may be needed to increase staffs self-efficacy beliefs.   
The exercise related self-efficacy concerns identified by participants, could 
possibly be addressed by providing practical suggestions on exercises that are easy to fit 
into one’s normal schedule and may not even be recognized as exercises to build bone 
density.  Examples are walking up steps, parking at the far end of the parking lot when 
walking into a store, carrying groceries in a backpack, doing exercises during TV 
commercials, etc.  Also, since it has been established that exercises to build bone density 
can be performed in small increments of time throughout the day rather than in one long 
session, stressing that fact could serve to increase the exercise self-efficacy of staff.   
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Calcium self-efficacy concerns of participants could be addressed by providing 
environmental supports such as making calcium rich snacks readily available at the 
workplace, teaching participants the number and size of servings of calcium rich foods to 
eat each day, or providing more information about the variety of foods that are rich in 
calcium and where they can be purchased.   
Based on the statistical analysis conducted for the subscales of the OKT and the 
OHBS, it appears that both types of training resulted in significant improvements in the 
OP knowledge and accuracy of OP health beliefs of the subjects on several subscales.  
These significant improvements were in the areas of the OP calcium knowledge, OP 
health beliefs concerning seriousness of the condition, and beliefs about the benefits of 
calcium for OP.  Results approached the level of statistical significance in terms of 
beliefs about the benefits of exercise and beliefs about susceptibility to the condition of 
OP, when analysis was conducted for the entire sample.  Of course, these improvements 
were only those measured by the scores on each of the items which comprise the 
subscales of the survey tools.   This substantiates the value of the OP training in that it 
effectively provided needed information and resulted in changes in critical health 
knowledge and beliefs of staff.  The results also indicate that both types of training were 
effective in some areas, which appears to show that administrators do not necessarily 
have to choose a training workshop that involves multiple staff resulting in additional 
costs, or expensive equipment.  There are ways to incorporate evidence-based 
enhancements to trainings conducted by one person which also use DVD or other types 
of electronic presentations. 
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When the two types of training were examined to one another, the OKT-exercise 
subscale demonstrated a significantly different outcome.  The differences were not in the 
expected direction.  Therefore, it appears that the DVD-based training was more effective 
in increasing the exercise knowledge of the subjects than the enhanced training.  It is 
important to keep in mind however, that this is based only on the scores of the items on 
the subscales.  The actual items surveyed and the way they are worded may impact 
results.  Some of the concerns about items on the exercise and calcium subscales were 
discussed previously.  It is entirely possible that subjects who attended the enhanced 
training with professional PT and RD gained additional knowledge and increased their 
accurate health beliefs on topics or in specific ways that were not surveyed because they 
were not included on the survey tools.  For instance, participants in the enhanced 
workshops learned a variety of helpful information and engaged in experiential learning 
exercises that taught them how to correctly read and interpret a food label, how to choose 
recipes that are rich in calcium, and how to safely perform specific exercises that have 
been shown to improve bone density.  Participants in the enhanced training also received 
additional opportunities to discuss and learn about ways to promote bone health for the 
individuals who live at NVTC.  These skills and knowledge were not specifically tested 
by the survey tools. 
Informed OP training development for direct care staff    
This study provides foundational information to help inform future OP workshop 
development for direct care staffs that support people with intellectual disabilities.  It also 
helps to identify the need for bone density screening and testing for people with 
disabilities who may be more at risk for OP.  For instance, tracking the risk factors for 
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OP of people with ID/DD, on an individualized basis, to determine whether bone density 
testing may be recommended, seems to be indicated, due to the increased number of risk 
factors often present in people with ID/DD.   The information gathered for this study and 
results of statistical tests have indicated the success of both workshop models in 
increasing aspects of the participants’ accurate OP knowledge and beliefs.  What has yet 
to be developed is a follow-up course to these workshops that will focus more 
specifically on further development of the workshop content and transfer and practical 
application of this content to benefit people with ID/DD.  As indicated in this study, 
using a multi-disciplinary model is beneficial as it brings the value of expertise from 
varied clinical disciplines.  As there is some evidence that suggests that people with 
ID/DD may be at greater risk for developing OP, designing OP prevention and bone 
density maintenance interventions for this population, that involve exercise and diet are 
indicated.  Widespread dissemination of information regarding the risks, prevalence, and 
seriousness of OP, as well as the benefits of exercise and diet seem overdue, especially 
for this population.   
Another area for future development is a workshop that incorporates behavior 
change components, with pre and post workshop surveys.  Although there was some 
original intention to include a behavior change component in this study, logistics 
prevented the implementation of such a component.  Perhaps a future workshop could 
incorporate a survey regarding actual behavioral changes that occur and are sustained at 
various intervals post workshop.  
The information learned from this study also shows the importance of keeping 
abreast of the constantly changing medical information and clinical recommendations 
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determined through research.  OP, exercise and nutritional recommendations may change 
and therefore, it is important to make research informed revisions to survey tools, training 
techniques, and treatment interventions on an annual basis.    A need for products to be 
specifically developed for use by individuals with disabilities may also be indicated.  An 
example might be a pedometer that verbally reinforces individuals with limited cognitive 
ability to walk.   
Results of the statistical tests seem to indicate the need for further revision of the 
enhanced workshop to ensure participants are aware of the seriousness of OP, their 
susceptibility to developing OP, and the possible positive impact of daily weight-bearing 
exercise in OP prevention. 
In closing, the view of the co-investigator is that the outcome measures utilized 
for this study were more related to basic OP knowledge and beliefs and therefore, they 
effectively measured basic OP information.  The results of this study, supported by the 
statistical analysis of the survey items scored, indicate that both training types were 
mainly equal in effectiveness in improving basic OP knowledge and beliefs.  The co-
investigator and other presenters speculate that were more advanced OP knowledge, 
beliefs, and practices examined, differences may have been found between the DVD and 
enhanced versions of the training.  Both types of training can be used effectively when 
evidenced based teaching techniques and current OP prevention information is 
incorporated into the training.  Through the use of the enhanced training format, however, 
instructors were able to teach additional skills and information important to the accurate 
understanding of nutrition and exercise guidelines and routines for the prevention of OP. 
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  Recreation	  Specialist	  
2007-­‐2010	   	   Taskforce	  Member	  “Health	  Promotion	  for	  People	  with	  Disabilities”	  
2006-­‐2009	   	   Founder,	  David	  H.	  Lawson	  Foundation	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2006-­‐2007	   	   Adaptive	  Aquatics	  Instructor-­‐Fairfax	  County	  Park	  Authority	  
2005	   	   	   Leadership	  ATRA	  
2005	   	   	   Grant	  Writing	  Course-­‐Zockland	  &	  Associates	  
PRESENTATIONS_______________________________________________________________	  
2012	   	   	   “Promoting	  Strong	  Bones	  for	  You	  and	  the	  Individuals	  with	  Disabilities	  you	  	  
	   	   	   Support”-­‐Osteoporosis	  Education	  Workshops,	  co-­‐presenter	  
	   	   	   Northern	  Virginia	  Training	  Center	  
2005	   	   	   “Redefining	  Success”-­‐	  Adaptive	  Aquatics	  Workshop,	  co-­‐presenter	  
	   	   	   Northern	  Virginia	  Park	  Authority	  
	  
	  
	  
1999	   	   	   “Designing	  and	  Utilizing	  Enriched	  Environments	  to	  Enhance	  Well-­‐Being”	  
	   	   	   28th	  Annual	  National	  Conference	  
	   	   	   The	  Association	  of	  Public	  Developmental	  Disabilities	  Administrators	  	  
	  
1998	   	   	   “Multisensory	  Environments”,	  co-­‐presenter	  
	   	   	   Southeastern	  Therapeutic	  Recreation	  Symposium	  
1998	   	   	   “Designing	  and	  Utilizing	  Enriched	  Sensory	  Environments	  to	  Enhance	  Well-­‐	  
	   	   	   Being”,	  co-­‐presenter	  
	   	   	   Midwest	  Symposium	  on	  Therapeutic	  Recreation	  
	  
GRANTS_______________________________________________________________________	  
	  
2012	   Amerigroup	  Foundation	   	   Dental	  Workshop	   	   Awarded:	  $3,000	   	  
2009	   VBPD	  	   	   	   	  	  	   	   Integrated	  Dental	  Initiative	   Awarded:	  $64,000	  
2007	   May	  &	  Stanley	  Smith	  Trust	   	   Therapeutic	  Riding	  Program	   Awarded:	  $5,130	  
2006	   Phillip	  Graham	  Fund	   	   	   Accessible	  Nature	  Trail	   Awarded:	  $10,000	  
2005	   Clark-­‐Winchcole	  Foundation	   	   Accessible	  Trail	  Ramp	  	   Awarded:	  $10,000	  
2004	   KOVAR	  	   	   	   	   Accessible	  Nature	  Trail	   Awarded:	  $25,000	  
	  
References	  available	  upon	  request	  
